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tim- mTlms star©.&»s* 
noaslieratioas mmm te waryaat mxtrnmim 
iit#»t.iii*e wiiioli e#iasiBtg of 
tbsse g@a#al ftsetiessi fij tit# sfi4#»# f#r tii# 
a8s#tt@t stmotur© ®f stmrci, fg| tb© frasti©«tioii ©f stsfoli 
iat# :SOlmbttt- asi iag^inbl© fsarMeii# Ij pfeysi®®! 
15) the a,istrilJutioa of tines© fta.#tl<iss -in., tk© B%mmh graBttle, 
|4| tli« bsatiag, ©f phaspliorio ami tmttf aeta content oa tti# 
s#l.arati6a af stei-^li into f3f-ast4oa,s,» |§| tlie aetiiafis ©f 
detoiainlag tlie. m#l#«ular of stsrsii «a€ its firaotions, 
I®} %hm feJaa^^ies of starsli a-ggregattda^j ffJ t&® :retr©gra4a--»' 
ti«ii @f past#®:, |S| the fl*aotioBatioa ©f sta.rol fef 
••m 0 
mzfm:B ami tM signifieaas# ef tiieir setion as 
gtraottsrei. aat i9| tJi# |ifa€s0s«as» sf starali-ieiia© 
tion* 
rltli ytgsM til® px©s«mt iforfe, tlie literatta?# oa 
^MrnXstief %U9 ©f ,s#i©©tiitg « 
»aBS sffi'©a'0l, ta© of .i-taireJi is 
Mtmrngmmm^^ At best tb«- •efe.Jeetiire eaa oaiy b© 
smttos of soHe of tie existing data and t.li@ adtitiea 
a#* facts. Si® results of any ®'i:p®ris©iital 
app^aeJi easset fee as#i aloB# tm: tt.# ©f « 
•of sftarcii structure but a c be Interpreted la %li® IlgM #f 
#r tM# of f«.#ts ia #xigtea«t.«, 
SWM tue ksftwlttge «f stay#ti st^-uotur® ^ows bit bf bit* 
» f 
nfiitf m. ummTtm 
Qhmdmlly mMmh is rwpr##eBt#i. as- a sliaiJi 
ttraetar® ©f glweopj?aii@m© oaits Joiaed is 
glaoosldio linkages, fMs conception is bas«4 ©it ® e^mt 
•Ami 0t rnrM^mm «f wtMh mB% gigalfiesaS peiiita m.Tm 
Oltioos© is prodticeu tmm strnmh im praetloally q.asatl* 
tati» yleMs by a#lt sa4 if &mf otbmr i»»osa#-
eliaa^ia,® mait mxists in stexoli it mast b# la eirtrtmely 
g»li Tbat »st tfe# gJ.-»os»s law fr## liytro^ls 
m carbons two, tbre#, ant sM was a#awla®.iE#y aimwn by 
Z&vm%h.f, Hirst aai Webb (%} w&o ©Maisftd as 85 f#i» eeat 
l-ieM 0f S,S,6-tri»tlwi br liri^'^Xysis ©f & falXy 
aatliylatM ste:sP@.ii easpl© sM©1j< ia tm?® «y?@sp©at©i to 05 
p«* mm.% ©f stareb,# »#eatty^, irasfctea 
mat HMsoa {Z\ and Saldwell aai lixea {5} Mtq aiiom ttot 
p#fio4ia aeii» aa ozidising ag«at ®«fablfe #f splittlag -felt© 
0«f'b@&-.©arb»ii b#ai »f glfe©! fyemgai,. Is ssa#«s4 by staroli 
ta s»ists witli tfe.© fresmptioa of afijatmt 
»a earMss- %m aat ttee© ef tli« fglmmm iiaitis.#-
.3^s0ks©ii «m4 (4) Im^e #bl»ate@A tli© 
giy^Sil aal ia yields 0t S5 t© S§ pm m&% ®m4 
g© 2i p#r <i©»t res.p«#ttir«ly by lifir-olysis @f tli# 
0 »• 
Si© closb® rolatioa ©f stareli to mltcis© is iapelllBg 
«¥:i4«ite9 tm fixitsftse yiag stitmtme maA m®' l.p,4 
l^ueosiAia liokages# Ha worth and |5| smbjeetel 
tmlij aeMiyiated star^li in olilorofoss to 
aettrl brsisi## amt fi» t&s eleawg© produsts is0lat«i. 
« m©tn7lat#t €lmmmhmAM w&a iteatifisi 
aa mmltmsm ami o#JTesfos4»ft M.*4 6©at of tli# o-rigiaai 
stareiu fl# p^egeii@-® ®f Ise'ta^aaltfts© is ilgestioa aisitajE"## 
of aat «s#lia.r®g#aie aajiasss bas la-afi t© ttie 
susgestioas tfiat teta*liafcag©s is. stareti#. «ith#r 
alternately witli tiie alpiia-liriteges er ia oa@ pa^tiottlar . 
fm6ti,0m 0t all mt •%&« iiukagss mm alpM 
aiwi net ti#ta. is aow generally 
ftis fiisatioa hm vmelmA mm liit©y«.sttag te««,ts#at hf 
c.xiil oov/ortcers {Q|. fovulates a ralati^aship 
b«tw©«m optical rotation of a ttsaeciiarife &mM tii® 
sf ^Igtiet' ss'ssliafla## -eoataiiiijif. mj&m.tlj g-iaila.i' 
oMln imits J©m#i %0i#tli9a? witli gluoosldie- lial£@g«s iteatl* 
*l.tii tMti-pres^st ia'^s tisaocMride* 0m %M bmis of 
this .felati«slilp Freudmbem pr#it#tet a ilaaas' eoim@#tlQa 
h^twmm t&9 #ptie{al rotation di¥id©d toy tim utmbe^ ©f gliicQs# 
mlts (ft I asa 11*1 fo? ^Mhmm ©f tii® sta^eh »ri«s., ' ®ii@ ms 
a 
fommd MM for mmbms fm vM&M m w&b kM&m^ by ea-i^group 
assajr aat moreover the dlffemmmm' iz rot^tioial fowws 
'bj tM# a.lpfaa-li^s-t sta-reli aeri©s a»i. the-
f • 
linked colluios# s«ri©s «plaagiz#d the gt0r«©isQtteri0 
fli©.ge pelfsasaliariiefi# 
Additionul evidence for tli^ oontinuous alfli«-gliieosi4i.e 
0liaia lias been sivi-a from a study of t&# tuning 
tlis Mftydlysig ef fm a 
mf tM® mm tii®: faf#rs W K®jer» lUptf aai ferfe 1-8), 
Eitoi Ct|i aaft fremtea&erg# Eato, dIIit, boIs aM St-«la-
bfiitm ClOJ* A ciiaia #r a glmcos® rssiai»«^ iait#d B-l 
liakiags «f' fee iiyarolysed successl-vely Isy %im- m%%Q& 
#f ii»l \fater 'Bj« wmhm* of s,£iipl©- .gXtteesas 
is0reas®sg. tfre atab#r #f biosesj^ teioses., et©#-! 
^»Bmm thzoui^U & mxism* if t% 1© asii»4 tl»t a la^g# 
#f very ioag eljains i.® present, tfcs fi#lt ©f tli© 
va:rioiis disiEtegratioa products mm be €mlemlate4» 
tl» MgMet fteia. of Biase is- oal^ulated %q 
b« 30 f#r @®fit 11 a fe«og«a#©as sjsteci, bat if ^aeli aoleeml# 
•^f is fym fttytrdly^sls,,. may by insolm-
feillty, tiio liigfeest aaomt oould sot ®xem^ 67 f€:r e®att 
®i© best yield of biose derlTati^e Imt&mQtfl ©silebios®} 
obtaiBSd by a©#^©lygl« ©f l&g^aSatioii lay 
bromidal is about 40 per oeat, A yielt <sf Sf f©? eent is 
not attalmed ^esaiise tae ootaaeetjl oellotetas® it aot 
absolutely insoluble, istimtion of tli© lo#® by esp©rliie.at.s 
ana additioa of fcliis to th© yleli obtaiaM pr©¥©4 tliat at 
least -iO s#at».|. tet ia ii© #ass a«e t^aa 67 p©r sent, ©f 
eellobiose is tOj. 4®d fiurisg tti® r#a.etl®B*, Stmiy ©f thm 
* 1,6 *• 
aeotoljsls @f starsli tes hmm mmm diffieiilt ©n aeoount ©f 
thm mfBtmlXlzism #f %h.& mlt-oss ae3rivativ®s» 
H* fiseker aat 1« WimMms |ll| setet Tiiat mmtjl 
ferofflit® ^«ast©t with mXtm@ to gi¥S .aaltos© in 
® -pm eeiit yield aai, t&is ia tmn m- tfeataeai with siifer 
m'3^h&m&%e .jieldsd 30 p#r eeat ©f %hm -aaltose as tli# liefta-
&»«? «•$ al* M) tlid mmtim. to 
stafttb. aau • fom4 ©^alfalest a»iist© mt mltmrn 
tw-ma. totl aalt^s© aai i*'®#., 2B %& Zf fer 
©f- tiae tli#©retioal. Oa. %h@ basis of tM#., thes# aiittiors 
mT^mmslf postulate ®alt#s-e m g©ae- smltQMm saliycii'ld© as 
tb# biiilding mit of staycli. im a#ati©a«4 
aafi f#roival h&wm l.s#la-t#.4 2£i,4 ©f a imllmme 
fr-iM tH® aae^lfais 'sistiir® of aetiiflated stayed# 
freudeaberf, and S®l"f {15 J obtained a:i per 'mn% tl© liepta» 
moetate f»a ntdreli trieaetat-e mder tte® 'best ©oaiitlm®# ' 
Bi©f -omlf 3f per oeat yieMa of tlie 
mlt©®# tr^m starcsii in eoatrast t© th# 80 ©est claimed bj 
fbe kinetios of t^e aegf-fi-datioii O-f st&ar©li ataS'Ujfet by 
tne rotation otiaage ^n# fey tut is#r«as« ©f slieiiyi# groups 
is stiailar ts tlie fcineties #f %h&^ ,!iyir®iysis ©f ®©ilml©s©» 
hf&x-olfsls Qmfs fox ##llal©s© is is beBt B.gs*©ftaaiit with 
ef at«l^mla-bioas ©f gyfea essime oa© 
hydrolysis ©^aitaiil. tlie bies© a.ii€ triose »l#©ai©.s ani. 
ariottier fm ta« firasaents iaeimtiag to e^llalos## 
11 
a.® iiffirolysls Igt for eellobios# ant Vm- Isltial 
f#lO0ity -mmstrnt, B-trltimglf 
(i:gj%«3:l)# For staid tit# proportioa is m©t s© 
{EgsK^sl#4tl|#, tevistlss tM @mm% &t & 
mmamlmQulm Tmatim (tm w&ltli %s%) is mwMmtf It i« 
ac*t la,gge @aou#i to warraat %h% ©f li«0g#n.t#«s 
liBfeagftS a.s i» 11» mmsm mt sellulose. 
lawe-ftr, tliese Viorkers argme tor tJi® ©slusioii of ssf 
liji&age «l#jag limsm* If t&«6 1® ia stsT#fa ia 
doasiderabl# a»wifts a s««#Ei liKfef® &tii&T Wim %hm imlto#® 
ualoa, tMs liafcgg® mm% ft® f|.ttiefely;|. Jmst as 
taleklf.,. m «a?© stowlj miaa* fb# first 
msB is «x<!liid0d b®<3stts© tli© poljsaoeiiarii# l« 
mmm aXmlj Wm& tii®. mmm& ami tMlrd ar© exelm^M 
beo&us® ttoa a ^iaaotfes^ide aiist &ypM&' .aleag with 
maltose In tangible aroimts aM tliis Imb. m«ter &e#a 
fr«mA«ii&€re Um ©;stS*tei ftm tfc© fciii#t.l#s sfs€y tbftt asj 
liBkage otiier thsn imltos# mm%^ lb# fir@se-at i.m. l#as tlifts eas 
ia m&w 2't te ^SS 
^a.t.tottgii tti© «irideao« is ©©solmslfs t&at stm»la tm t>h@ 
mB% fart is fabrieatsA ®s a «liaiE mtTwatmrn of glms0s# 
m,i%M Jdiaaft hy alpto-1,4 gluc».siii« liiife-.ge», i% M.M hmm& 
rmogniz&d fTum th& tim® Qf t&s ©ai-ltsst %m^A timt Is 
M®t Mi»geii$&as»: fiPaetiomtioa. #r e-Mrefe ly fliysldsl mM 
wliick *ft» .a#s\iaed to IsaT© the star#li 
«iiesrf.:©all.y tmr^ led ta general to tifo laore « i#s# 
distiaot fX'aotioiis* of Bt&mh with ^.Grtain 
mzjmm lias is r@slt«&s apparently aeataiaiag 
strijstural featiires Aioli eoBiitloH tkelr jp^eslstaase W tl» 
tmthBT a#tloB &t %tm #iis|m©s.# fiie-s© plwnmmm iemoastrat^ 
tlie heteroiseneoug mtmrn ©f 3%BTsh aaA th&lT' mentml 
elarlficatlon ill i«?sM oa a raere taorou^ imterstsiiiiiig 
©f raiaj as je^ foiats stsrefe ©Msistry* 
frsationation 0f sta:rQli by purely physical ©b4 
ali<?ai«al ssaaa Ms l#-t la g:en©:ral t© s«-0alle€ solaijl© mni 
insoliifel# frastlons, tliere- imM little agreeaent «*aonG 
•fell© varieas' workers a^' to- qugiititieo of tliese fta^tions 
ia sterah,. Tli« trao-tioa liagj 'see-s tamei aj^'laae,. 
bata-aiajl#s-a-, an# tiie insoluble fraotioa asylopeetim,.!, 
-alfl.a-«ai8r-l-®s-®* aiP^l05li«Sfliiit.«j ©to* {Mj« 
Oatin-aruzewska -|lf| efetalas-i :55- t© GO per eeat of 
an -Jjisslab-le asA -40 to 4S per scat ©f a sol able fMO'tios by 
-Qt a p-a:st« tr®at«4 witli illa^-© 
oarlsoaatie. iamee |1S1 by © moaiflogt.i.oii of Satis-
G£umm'k&*m a©tliod, fomA 56 e-e-at liiseltiMe aad 44 p-er 
oent soluble-* fit} ©;ctraati©a potato stareti grains 
witli Jbot w-&%mT' to- 0btisiii 37 fex oent aat f-O %Q -'80 fcr @©iit of 
s&lnhM aat iasdlabls fmetioss., r©gpe#tif«ly» Siidimii aad 
laker (2w} e-«>sslm€«d tliali lioldinf-; pol-i-.to starch past® at 
Si%»- ia swelling -df tlie iiraaales aai leaoiiiag 
-amt ©f so-ltib-l# portion aat t&m in gra-iiMl •ti.syersi^a er 
liyfimtlon 'Of •fch© Insoluble iat®ria-l-» Samm &m& M&ym {Bl} 
-m 
by eie^tradialy^i# of a potato past# prepared at 
IBO^G. foiMd 1"7 ^#r 0€ttt and 83 fsf #©a.t respect If ©If ©f 
tli« solsfele aat IssftMble f^aetiess* fayiw asi Itiles |gE| 
after pre treating tii© starote. witH alooiiolio liyiregea 
oiiloride, aweiled til© granules vitli araaoaim tiiioejanate 
and aeparatei tiw. aad insoluble .fractions fi-m tli© 
aioohol m&tmrl&lB hf elsctrodialysis m* 
tiom of ttoir s'^tt©#tts past««» Tliey obtaia«a i? p®r seat ©f 
a aolubl# aM %iir«© ssat ©f as imm&luhl® fra©ti©ii fi?om 
pQt&t© stareii aM 8® aat IS p#r mmt of sel'ttbl® 
ant insoluble fraotioES froia mrnBtmrQlu 
Tayloy and Morris {S3} found tliat tii# iasQlufel© 
tmm. O'Omstareli,, msltt# tMt frm fotato^ was freeipitated 
fro®, :^,5 per egat alkali ©ii ii©titr£;liaatioii aM eeaeliitei. 
tlist pots to -strnQh Goes m#% liaf# a tfu© tasol'i^ls m 
.aiaylope0tin fraetion.. "laMwiji (241 ttme pastes ©f potato 
starcii, and aeltiiig.n^ .©btalned 15,5 ««at a 
s#labld tmMtim. bf repeated extmetl.oa witJi watey at 
frtaittiibeyg aM l&pp (25) by eleetr©aiiilysl.s po^dt# atareti 
sw^liem. la potassiuia tliioeyaaate obtaia«i 12 %& 15 pm mn.%. 
sfiliibi® and 85 per oent insolulale fraotioa. Ga :r#t:r©ate«ftt 
0f %hm- iasoluble fmstioa,. 25 %& &0 p«r s®»t sefaarateA as a 
gQlubl© frasti©ii*. 
Taylor ami |t,6) fey eleetyodialysis ot a Mo* 
Mi|pal2©i ©©mstareb fast$ gat iS.«§ psr seat ©f aa lii,s«lttljle 
fraetim. By setimatmtlm of pastes, f^wparei fr©m ©o«i-
— X-4 
starali, is a ^©13. iiill, obtaiaed tlie results 
sh.©?®. %m fable I» 
fABlS I» lesiil.ts ©f fsylor and B©otaa»ji '©a. tli$ ffaetioaatleo 
©f dry-gromd 0ornstay«li» 
GriMiag ggaotloa jippearaaee mt gtargh 
lift §1*3 feeis gj-aamles jimmmt 
ass o3,l f» g»ttal«s,: bat bir#f3?la,g©nt 
partiolsi 
®§fi 84,1 Ko birefriJK^enoe 
1?ajlor a ad KmTmzt'&Mf 12?) in a stsllay stMy ©a ©ortt-
starefa. reported tbe results siiom la 'rable II-* 
fABI»S Ilm lesalts ©f faylsr aat Eersaztesy oa Ulie fraetioa-* 
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• i^oa momtsalisation after soitttiea in g*S per mm.% aqm&xm 
SiilfiXJLii 
Tk# «gaai.satl®a ef stareii :T^m3lB aad tli;© distri-
bntloa -©f ti.© amyloses a?® otlie? aspests of fli« 
- 1§ » 
®f mtmwQii wiiisli &m jmt %o fe® 
agr«#-t apOf»# .Brorn ami. Mmmm (28) rof«rt#a .ttiat ia g©»£«-
msting barlejr uyrlag lafe #tia.gea #f ©aiospsi'st dt.pleti©a 
ttiMti'oas «|rtr feails »fres#iitlmg tQmmt' gra,attl.#s :mj 
te«. aeisa,. thm® taim. sac-like sfera©tttr#s ww# mu&llf 
tmrnteS. hf smll 'Imlm -^IqH apfe-a-r@€ fo mi'Jc points at. wlil©li 
•fell# isitittl mTrQBion.-m&m^e& and tttronglL rewJTel of 
t&s 4egi^ais4 eontents wms ©ifested,- aat lemx fSS) 
aMia#A "bto©' mmter ps^tioa ef th& gfa.ml© t® i*ef^®semt tlie 
iaseliibl# amt %iie, imeir portiom tlie soliibl# fraotioa* 
Itijerlilolc |S0) obser?e€ tJiat if boiled starsli g^aamies are 
i»itb, stress taimiii .golatlea taimia. i4ff:iis@s latO' 
%lm BW&Xlmn •graaul®® aai tlier© fome a ^prenifltat® wbl©b 
mhQmm mtirn Mo«taa mmemmt tmtil tfe© paytieles 
too large. 
Alsberg #t al,.- |S1|^ i2) &#M tlie opiiitOB tliat tb« st&r&h 
.graaal® protectee; fey aa lst©ys©afel0' aeateaa© and tliat 
w&sm tills is iajured tti€ aonteats aaj^ fee Qtit in cold 
vm%m* "Stm- wi'tli potato aai wliaat starsliea.^ irf-grooai 
about liO l»ii?S:,. «a@& *mg s#lafel© im soli t# mms' i© 
per eeat., ®i.es© gf^asi stsrelies io a®* gtlattaiz© aat 110 
past© tmtt be ©btaiaei,,- Granules wiiieli w«r« @rasii©d or 
aealjanieally wffe obssrfeA sw®ll la ®®li. 
at tbe iit« mf ia,J«r.y». 
Mlii'ir i«4J ®bB®xw4 %im% swllea, 'tmbrokta eranale® 
•^.sa frozen m&. seltM apfeered as eoilai>##4 sa#s»'' fli.© -sa©©. 
\mm colored violet iotia# aai yt-e liquid wss 
blm#. m w&Tm, mtm tb# eollaFaet feetaa©. sw©ll«s a 
s®®eai ti»@ C.M uxor ©ymiMag,-a llcinid po«r©i. 6iit» *ISi« 
B&s wag @®asidered to b«ii,aTe as a Aialyzlng a^fefaas, 
less mm& laMmswitg-eli, (SSI ««Rlt mrnmTm 
»0¥©semt la®14« ef :i*©li#ii gyaaal«s preeipitatei sitb 
eertaim toiiiiejitimtleaig #f slpe&ol sat' iia*© ^©ssiited .phote-
^gi*ap.tis sbswiag %km ptuiature &f & gjeaaml# fey a sicro-n€®aie 
aai i,ts subseqwat GoXlapse *ltli tb© eseap© &t %M- Imaer 
Hanson -'na WMtz |S4| y#fort§t %ha% pota'te aad wbmt 
BtikTeh maunlm ts-satei witli Mj*t3?egea ©lilarlte-aafi eal^ttMi 
nitrat®' w&m diTided wm&Mllj ant ta.ag@atl«ilj lato siiall 
hlmks &t about mm -aierioii Vitiieli wme separat#i hj ses® 
otlier suljstaaoe* f&e tolooks mmwe assm^i to^ h& tli# Bolmble 
fraotioa aM tlie luaoltibl© m eajlopeatin fraettoa was 
iat®rpos#t -fe^tpes-a tt»ia* isfi#nto,aig« {SS,, M} ckhmmQi. t^s 
saae bl©t:k^Ua:e structm'e thoui^t it mm- ^hmmtrnristM 
mXj «f gelitiaiaed erasales, H«- was uaable to eoafim 
H©;s»* work mad beileTBd thmt %h» gyaattl® eonsists of a 
syst« ©f gass esTeloplag ©aeli other* Ifitli graamles 
til© Mei'® Isiifs slippel off| it .tSmj %mm tli«j 
fceooa© soft and wew» mBily peaetfatei. tiie granules 
ar# pioture€. a# Jisviog- g mora Qr less :rigi4|f for®iis stJpu,ot«r® 
•AS.&b swells la QgmtiM pr#.ssw« is aot assumed to 
play a paft ia %hm sw®lllag» 
- If 
la -spit# ©-f tik® itsi0©ftaiaty as to tfc© proportions of 
tlie aBt feaetioas am€ tlieiir Alstyiljmtioa 
In %hm §%mQh eraaulej tli#r# ia 4©iib-t tliat tw© or 
mm iiff©£«at mterlals mm iswivti. .Seae- of tii« •. 
obserTations contternine* tie tmMlm mi.m- aM Oftieal 
rot^fition ©f %M fraetio s are staiariztA ia fabl© IlI-» 
fh# fat ©©lifce-at of csrsal et&mkns^ fayttomlarly of 
eornstarcii li-as l>®#a considered resrjonsible for tke at,p-*ia-« 
tisa ©f tliest into, soluble aM iBSolubl© fra-etioBs. fayler 
and llolsoB (58) argued f&r a 'eii'ealisftl oonl)iiiat,l0a batiieea 
til© fatty iisids ami st&rcia on ttie grounds %hz\t tli© fat is 
mot i^©»¥#cl hf su©##ss1t« «i;t:raetioii wltli etlter, p^trols'iai^ 
et-Iie? and carbon tetrisoiiloride^ tbat gelatiiti'isatios, ioe-s not 
mtim% til© fat a,mi fliat It is rmmwrnA ®aly fef 
kydrol|-tlc agenfes at *blis -erjliiiro-dexteta stag#* 
Siibsscueat fapers hj Taylor ..at bis stadeafcs [faylor 
aad Iddles |2t|> fayl#r..aiia •'tferntm |40|^. faylos* asfi Beok-
man V'-'S) f Tajlm aa4 '^eriiam C^l)] Ma-re sliomi that tli© acids 
aeoociir'.l.ed -idtli 0#^a§:tar©li &.m psialtis# oielo 
mmA that theBM fiiffer is. tlieir «a#@ sf reiiiawl fr«a 
til© starsli* tile i3asa-b»?at«t a,«i#a feeing tli# «s4egt to 
2*eaov®«. 'Bi.e'.fa^ty aolds wer# t^mA asao«slat©€ witii tin© 
insoluble rraetios of oornstaicli aad *«© .held responsible 
for its f©lsrlty sine© defatt-ad sta'^©.li©s w&mlt m% lasitsrgo 
eleetropiioretlc separetioa^ 
IXI# ©oiors asi sp@«ifia retatioas ta t&e Xiteratmrt f&w 
s<i«© of t!i# soluble ana iasolabl© fraetiOBS# 
fraetS.011 
I©4iE« 
0©l©r M»fmmm , , , 
Sol., potat© Blue §AtiB-Qr8s#w0M |if| 
isl«, Sim •3.SS s»#i «i {SI} 
Bin®' '• *im* freudentjerg »i| Sa^ |ti| 
llm® •»»§** * i-lQ9.i Sftilwifi |S4| 
S«l», faFl« ami isaits |ii| 
jol»i t«ra Wlm -••181,$ tsrisr ®st iddles Ccs) 
*mi |lf,| 
Mb01*s f©tst© l#i»vi©l©fe *im ». «t tef«r fii) 
p©tat© Mmg «4 Sm|i f»f| 
#!§§,? isMwia ii4| 
• With the Kg jellovf line, tli© specific rotation of the soluble frsttloa was 
•SOS® i 1® in 51 far mnt stilfwio acidt *M4P ± 1® ia aoisal s@ilm fajtroMi®, 
and +1970 in. water; specifio rotation of the insoluble fraetiom wta •gos® ± 
ia 51 par omt sulfuric aeid# and -i-ldS® ± in aormal sodium 
*• f&a ^##i.fiif r©tatt©a wms .f®mt t# A##r#as# ss thm immmamt %ke 
@ff#0t for tfe® fra^tioa t»-iag abemt tmu tia@a gr»ftter %hm thmt fm 
til® fr&itioa.,. 
QtMw w#r.kerB Mm %t&t tJi# fat is not ohmdMallj 
h^un.& t© tlie st-trc.li aai i.s- ae^relj ext-ie-aneottsly 4is:trll3iit<s4 
throuoliout t&e crtiaule, lagM. sat Piielps •C4B| tMt 
tli€ fat e#mlt l»«i r«»vsa timm QmmtMmli hj ©xtra^tioa' with 
alesMli© mmmlB-rn |4SJ has fount tliat tiie fat ig 
•©©apletciy msmw-ei fey SoiJilet e^traetioa fmtm* 
fat- sQl^cnts as methyl aleefc©!,, tlie QBllmQlvm 
amd ©0 per et,Pu dt0:s:tJie# 'flie t®fa%te4 starsti ^etaias its 
©liarae%«yisti<s greauls •stras'tar# asd ©ftieal MrefrlagenQ.® * 
It gelatiBizes in Itot water to give a paste of msrsal. 
iiigli idscosltj* Troa iiieiit witk olexo ssii ia Qtber rt-
impregnates tli® sta.reli «itb fat asi. tMi aitofi fat mmmt hm 
exTiraoted lijdrooerboii solfeats* 
Leiiraaa (44) "fela.® arguiaeat that siaoe all 
ssmplea of a fiTsa etarcii ;ji¥e tMe S4iae fat analysis and 
siae# Me-wiyl an^l aeetyl derlmtl^es bsT© %€m preparsS dix&h 
mtain pa^t of the -o^igiiial fat it mxmt >© lisli 
•or m&j hM aCaorbefi*, 
• ^lie phospliori® aeli ia stareti. i.s as* g©ii»rally 
to oeour as aa ©st©r witii the sixtii liydroxjls of @©rtaiii sf 
tlis glttoopyranose units, llortin-up aafi lelseii 145) fey tre&t-
finemt of potato stayoli, witli liytrseiilorio aeli itineraii5s©i S8 
per- -©est ©f %tm j^liospiioruc, bat ««» able to isolata a 
aarbshytratf pfeosphorie aeii eoaplex wMftli e#atsiii©4 tlire# 
to five pm- aeiit •ptQ&fhoTim* posternak {46, 4f) isalatefi 
oerboliyd3?at# fliospiioric aol^ eoiaplexes tram, potst© s%&mh-* 
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Mlt-®s'fcra©t--iigesti©a st3:la:r©s &m%alm& 1*& to 2.5 
pitf mu^ •phm-^Ummst Syiroli'sis of thms-e witli two per seat 
giilftris aeid 1®4 to %im- isolation aai iisntifieati-oa of 
gla©©:s«-i-pliospliorie s«M. 
Stae© ast. Mis ooworiiers |48^ €i,. 18.» 50,, 511 is a 
sariss ©f fmper® sonaluded that ta© fii#spli©rls ^oid eesMrs 
itt til# isseltttol® frmtMtk Btmmhm sM is r#spoEsibl« for 
til® insoluljllity, tie hxch flsoositj, tlie liofeility nafiajf 
th% imfXummm &€ tti« #l®e%ris ani're.iit, iM tti«. gelling 
properties ef uMs fra-Q-fcioii«. fli.© iii©r#a-se la oQndmtane:© 
amd tm iri.s«#«it|' wMoii seodapaay prolonged bolliag 
•Qf starsli fastis is attribtttet to graiual ly'ir^lyais of th.® 
phospiaoria acid,. 
.ll&rtliyap: aa€ tl«ils#s |45J gmt®at#t tM% little m ao 
pliogphortG acitt is liberated under tte s^Mttisas deseribet 
by &®«e and that all ©f it is lifeei'atei -mly after s®f«ral 
iiours #f •^sriasiag nitli ten p«3? bydrooiilorie aoifi. 
Sas®® fisi mw'ST {BB} hmm esteriflad pliospIiorus-fre« star©li 
teetidms' aeifi %m ©-fetais -pmAmtB witfe. 
M:rk:«41s' immmsmA Tisoositj aai gelltsg propartl«s» Mmm 
mmmntlj 'Saae# {S3| Mm. mo&ift&A Ms wlem. &m %hm liasis tbat 
tailess ear© is -ased in ptstimg aiit#©laving ©t Bt&mUm 
tm f^actioaiitioii, pliosp&orms %fill oaour im botli fi*aatioii% 
amt hmnm- 'tn# p&o-sfteric aeii &mM m% rmAm 
Qtrnmh insoluble# 
* S3. * 
• MTmr aat Ira ass |5€) liafe sepa.rati«tts m. 
petiit© aai tefioes ..stiirofc®s by e^atrifrngatloa ©f ta.e bollM 
fast©s|. X€peatias the %TOstmemt fear to six tijiies os-tlis 
g^iimeats- abteifit€ aiii ff-imt tiiat thm piiospbertis. #oateat. ©f 
%ii#ss ff-fin.tions had ao relatioa t© pbysioal prop-efties,* 
fayl^ and IMles { Z Z )  reported tliat tii« phosphorus ®oa,t€nt 
ms appiroi4Mt«lf tli« mmm t©3f b®%!i tii© solmbl# aat iasolubl© 
fifaatims of p.©-tat© starefe# ffeas, it.my be asQ«gt©d that 
ptoospii-orie a€i4 toes Jiave s©®© relation to the pliysl^al 
•^mpmw-tles of ste^0:li tet it 4o©.s not ii««©sssayily oe©«r only 
In tils inoolttbi® fraetiom.* 
la mmMmtlus. tie fuestlm af tli« m&lmuMr w«l.^t of 
starcii Miielx tma -aa important tisariag oa th© 
jroblta of its ^ tk€i*« hme M«.s a Tariety of 
met&©4s 
Grj^osoopi© wm&Bm«mmta Mfe temoastratsA to- hm 
"mmlMbM, aiifi ®©«©?fc®ip-s (55,,: m) o«% 
smeti ii«eswes®.Kts «a g.tai^ii -asetat-es ia plienol aat. a^etie 
iielt sat ffis-ttai Is^ge p#iat teps-^ssioss... 
this mmf times l«4 %© tli© «rroiieenas eoaolusiea tliat tM 
simmh ia timsm is of low moleoular welglit, Wqt 
©ssap-J.-© tlio nory»l moleetile of s,fea»M w&m a®aiiM€ t.® b® a 
s@aego biose anhjarifie whioli is -eoil^lisl soZttt»loa,g 
exlgteA 
l$-ss ana -fyles© aotet ttiat e©lla3,.i>se bj nlld 
asetolfsis mm eoatez'ted to a pF^fiuot. ©f 1®?# redusing 'p&wmT 
to Mm the .lolccular wei^.iit -of aa a«©tjle.t«d 
<lifiaeslgrl4« 'tef ft'e-ezlag-f-elat loiferiag ia a-d-etle aolA# 
infestiigators have estatilisliei tu. ^ tills is 
really a, ©f ao#tylat«i cello-Aextrias of relatifelj 
loag oiiaiE lengtiis fSS,, 59j i#|.» Sass^^ Sior LafJ'emSS.e 
sBt Premrl QhummA ttiat fteemlng point 4®pS'©ssloas ^fe 
aoleetila.i' iiei,glLts .saailer tliaa bj otiier mettioi# probably «a 
&QQQmit Qt persisteEli tmmm ot iiapurities* 
fliai'%a:3rly osuetie fress«r« measureiaents, wliile, tlieoretl-
cally 80ua<Sj suffer froa l«g0 expertiiientkil eTwm wEea 
applied to kinii aolccular weifiit sub stances* Saaeo asd 
##*wM©3rs ia a ssflss of papers 162, 6S, 64| ^iiafe us'#i betli. 
#ssotl« pMSsmr# s#«.sureaeate aa4 filffusion aeasttrtraents im 
thm laf'sslicjatioii of the mole sia#« -of gertala s'taxeh. frac-* 
tioss.* lielstaiaf *@igfats ©alottlated froa dlffusios ?©locitf 
s«asttr«a©iits genera 11 j t'#dce those fourwi Ijj osmotie 
pi'#fSGr« a tls^repaaef wblek was attrlbttt«4 
t© til© fast ttet tiie reistion hetwmn diffujjioii mlmitf aad 
»le@ala3f w®igM liolds tm mlf spfc^risal fartieles# 
la^' weigjfcts &f tli© order ©f 1# a.» wpQrt.«4 bf aiaeo for 
starali «a4 s&a# ©f its fractions • 
Tiiossitr m«a8iif®iie»ts wliii# #-3^«?laeiitally fi^eeis® 
m tm iisleemla:? weiglits*. 
ita.ttiiag#r aa« lilsrs |®§| w&m%mg tmm %hi py»j»is# tliat 
vtseosltj of teag otiaia a^leomles ,1# -toyaiiiemt ©jj ehaia 
lenitk att4 net aoleeular iia*e stitdie^ feetli @#lliilos« 
uFu gtaroli mid tm a serim of 
stareiies laoleaulfcr welijiilis vax-yinz from 10,000 to iOO,QOO» 
Using zhe reiationsliip x %p/C^# wtme Ifg^ is thm 
Mpmitis ¥iseo«itf:^ the coneeii-fcratioa im 'basi© moles 
per liter, a ooastant, mni Ifj: til© ri&l«eular -//eir^iit, 
SttiMiager lias sfaluated tiis oonstaat mslag Talues of fl 
dsteniiaed fej #sa&tio pressmr# mmMurei^eiitB ant lia« s&om. 
••ttat the Tallin of tMs mnatsMi the s-mm fm hotM 
ligb aM l©w mmbe.rs &t Urn mllulmm 
series* llius otllulose a.M Its tegraiatiem produets mre 
BBMM to b© tJarsad-li'^e sdlsoulss, ifitb mt&mh. tlie ©oastaiit 
1b m&t thQ smm for botii liirji aaS low moloeiilsr weigiit 
mesbOTg aai has Talues about ©ne-^'-tgatfe. tiiat feoai. for ©©lla-^ 
l#s@» Emmm Stsatlmger th&t atereii Mb a yelatif@lj 
hi.gh s©l#©ttlsr weight vittli a sliort cliaia lenfith,,. la aay 
mmnt the values given %y 8%m€ingmT em he ®alf f»¥isioaal 
siaoe the ooastant ia based #b '¥ala#s ©f M from 
ossiotio pressare aeasiireraeiits, 
Slggiii^etliaa aM |MJ f©©3. tliat sta?afi.iiiger*s 
ii imrellable since %hm flseositj ami STeraoe eMia 
leagtJa oiirv#s., wfeil@ ap^rexisat^ly linear,' do nou ooiaoiS© 
4a® %Q €iffereases is types of iistribiitioii of oMin l©agtfes» 
•'&« loagtst eliaia iaol&cul@s sia&s %h% #lii#f con,:,2^i»jntlo» 'to 
Tlie mm% recent and wMt my pro*© to b© tb# mat 
satisfdstorf of til# physical methods fm studjini--; aat«3?ial®. 
'4Hfe  ^
Of Hlgli noXeomlar weigbt tli# mltraseatrifuye* I3iis 
setiiot gtws ^stiaa'bts ii©t ctiilf ef partlsle sise, of 
pa:ytl0le iliap# esi, ,f©i' alstin^es, tlie AistTlhutlm of partiele 
siies, I if I #l)S®rv®i that a#i4 a«gya€M staj-oh was 
.s#paipaljl©' lat# tuo- ©©mfoaests %?ltii fossibl© a©l©©mla:r 
s#igli.t8. Qt tmu IS,000 t# 29,000. Stareli dtgra4#a l>j Meat-
iag with tmtm li«s a .psrtisXe welglit #f BS^SOO 54,&00, 
.Ijx uo14 40 f«r esat zlae. ©iileride solution stareli show^i. a 
^srtlel# of t-^.g§§0. aat laafiis |e8} liaT® 
.studied e#»istarch dry-oround ia a p©l>ble aill «ni sliow that 
it is file .selmbis m to®ta<^a«yl©s® 
frattioa o-btalaei hj eleotroplioregis ws fipsetloaatet hf 
alooiiol iato fraetims wia asleesmlai' 
•weiglits raaglBg: tmm I?.,000 to SSBjitO a p]r«p«i.@raii§« 
&t teterlal of ^leoulaf mtgfet 31,000 t® §0,000* Si# ratio-
of tii€ pa-rtlel-® slae of %hm iii.s#lable or .asyloj^ot,lB, 
t© tiis mluhle frectioa was gifta as yottgiili- IWOiX* 
•-fli© aost widely used chemioal a@tii©4 t&T i©teisiaiBg tlie 
»le#a3.ar -of Is- &t miwrnth wli-a- euttrntem 
efeaia length oa tk-e liasis #f t&e artist #f S,3,4,6»-t©ti*a®stkfl 
.gitte«se 0fetaia«i froa fully s®tliyiat#4 ste»li by 
The gsaeml pi?©e.#i.mr8 «pl©yea by ami Ms -eoworkers 
ooaslst# ©f #f tii© starcli wltii ae«tie aaliyirii.# 
msiiig pfyMim# m 4t-oxM© aad shlosfia® m 
mt&lfBtf slEmltaneous 4©aeetjlation aad laatiiylation ©f th,e 
triaeetetfi by tr©atia«iit wltli dimetlifl sulfate aai soil us 
- -
la atetoae golntiea., iijarolfsis ©f tli® triaetiifi 
s'tafeb ama mmmTBi&m #f tie y«saltiiig .aistare .©f metJiyiattt 
gitte^ges tat©- ttoe glu0osides,; wliioli a.r© %hm 
stpsj^.tBA bf fsraotional 4istiilati©a ia taetto* 
®ie p#re.«iitages of tretras#tli|'l «a€ trimetliyl ii#tii|'l 
Clueosi4«s ia the first few frseti©as &m •est.lsiated by 
'T&fQmmm t« tHe ref^setive .inte^E ©f tie ti?aeti#as» fMs 
matliod lias hmea. applied %m vhc soluble '&n& i»solmbl@ fm©-
tleas #f stareti wmitf issise Btm&k {W), wheat 
^pd kmme ehestnut starciies ffljg. sat yise Btmm& (92)^ 
giwtmg im mery sase faluss #f ftea gS to §0 uait® 
mr tli« leiiglii #f ttie fMia •iiol@emi#s# 
freudenber/r et mtm- (7o .2&^ f4| aetliylatei tM#l? sasplts 
im am®mia aging s©€iim aai i©-iiie 
•t© get prodttots of 4§ p#r 9#»t s©a'fc«iit* fb© 
aetliylat©i metlijl glasssiies wmm subjeotefi t# a p:r©limimry 
iiittllatiaa t© cet a fraotl'oa «©atateiag all ©f tli# tetrs*' 
set&fl aai s.#b©'trlraetJiyl mthjl glucoside,. *811,® fjrastl©» 
•mw li#iis.@yla-6#4 before protpa-Alag, t# a #lia^p«ir aeparatioa bj 
fraotlonal distlllatloa. Wi9$-m wormTs rttort.. Tslaes ©gre®-
ing taiose of Hawoi'tfe @t al* for pota^e- sta?©li aad Its 
selmble mi ia»liible f met ions* 
Easstd nd Iiore (fSj separate! the trlastiliyl aafi tetsra* 
m»%hjl gluoos©@ giJ'tteix fro® metiiyl«t®4 ©aima ©fereli Ijy 
repeated ®xty&otioa a.tii«s-tts selatioa witii eiil©r©f©rm. 
and gif« a ©Mia l@agti-i ©f gl-'ac-ds© imits for this starcsM*. 
8-6 
Htss aai lis eo»rker |f6, 7?, ?8| have 
the '^wertli t'setetqtts mm the gfcmafia tka%,ae«tjlst>i©aj, 
partletiiarlf vilth sulfur iio:xlde aaft oiilorin®,, leats to aa 
iRQTmBm im jpeteeiag p&mT m& l^ m tegraiatioa of tli# 
staTOlii tliat i-efraotive iaisx wlille satis-
tmQtQTf t&T smlfslng tiio t®p f rue "Dion ©rroneoug resmits 
t&e fi»astt®a» glsse it &lm' oostaliie 
ia@tB.fl glaoesife* ities© woticbtq m^mf s ®epayatiea ot tlie 
p@sta#•fcil«1^ tt-m. ti©. lower a©tiiflat#4 prMmets 'by flieapliorfla-
Moa of the latter and. 'ras^yal #s ttie Mriaa salt,, wiileli is 
.issoluole in ether, fMia pysee.turs has %b» adwa-bag# tliat 
a m«thyM%©i ig BsmmBAWf; ttos tii# 
distiirbiiii.: iaflueaoes of lesg metliylstiarj. mm be mA €©«•.» 
ilir Is eseslafiM 4i»iag tl© sl»e@ mjgen in tM 
pi-es#!!.©® Qf alkali t@g»4atl¥e eliaiiges lasting tm 
amowatm &t tk# eai group* a vain® ©f SS.gl:a©'Og@ 
imit-s 'Was reporti4 fey %hmm werkers tfe# Qh&i&. of 
starch, 
a»4 P«at |fS| and Hi^ .gt aai Towag {®| Imv© 
replied to Hese* orltieisa #.f tiie Hawortli t@eliiiii|ae amt iji 
Late <iuestioaad tli.® fi«ss py©oeaure* eeateat tMt 
pk«spfc0rFla.tioa of tfae trimetlifl astliyl glQa#ai4e is 
ooaplete mmA tliet flier® la «#aBi(a@:ratol© Imam of 
glttseaii# dta i^'Hg t-iie «Taf#mti©s. ©f 1%b solatioas ia 
lifiht ©etrolem etlier unsi tuning t&s mt watsr ia 
wMoli tile tetramstliyl mBthyX gliioosl#© aafi the bariua salt 
m bf » 
&£ til© pliospHoryltted triaietlifl att&jl glueesisie are iis* 
sel¥«d at mm sMg®-* 
lie.iM^Ssoa#. .llgiiiib«tlia® e»a ffersw |aij-working with 
%lm -opp^sl^^ tBfi #:f "fclJ® »le«til© iave teaoaBtrate.t that 
mtmmk bai a sligiit Hie#® authors assoiie 
that all till# Grbfxln trnwrntrn'te' ia rediKJins groups 
asfi t&at ttieir ©opper astfc©€ Is m. aeetarst# 
or tl®©# gjroups*. '©iiis tfaey abl# t© 
memge. Qt Wke eiiaina f»m tli® rati® l5«tw©ea th® 
Tm^miMQ -fi&wm ©f saaple and that of a siibstanoe ot 
te©m^ -eliaia ieagtii,. svMh m aaltog®# Witli tii.ti^ msthoa th&y 
©f ttm t<3 i4f0 gliieos# a»lt« fm 
fi#4 starches. 
la. Qf hie amsi»#tioa. >c.u ,sta»Ji mmlstB of 
«teia ^iecules ©f various Im^tbs %mrmiM&%mA at Qm sad by 
a fr#©' aldeiayfie .gi-smfg, Farrew lias mkmrn. %im% with %hm aeia 
s&4ifi6a,tt«i mt wt&mims %M »ametag f©*®!* is a iin«ar 
fiafieti#E of tia©, sitfeout an iaitis;! Mg period^, amt flaalij 
atta.tiie a ¥alu® elraost ©q,«al t® %im% ©f glucose,. i^aotidBa-
tiOB 4iff«r.©at ambers #f a ssriee a#li :aefiifi«a 
staraiies hf fr##2iai5 ®©ltil)3.« fractions witli reiueiiig 
powers gr#ater thm ©rigiBal staretos aM iasQlatol© 
frastiooa ' viltli reiuciiig powers lw#:r' tlifeii tbe original 
BtamkBMrn i*«duoiiis f»if©y ©f botJi f3paet.i#n® ia«r#a»#d as 
th@ r#im®iag poHi» #f' tii©. «lginal stsreli lii0r«a»©t# 
e* ft m 
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TiMM If* Correlation of quastities of formMetoft® pro-
dueed by periodCe aalt oxMatios #f wmlmM. 
4®xfcrlm fraotioas with leAs%hm mm 
^etenaiaed bj farrow's oopp#r yedustlea 
S«i»s- Gimlm iQm&MBhj&e 
S®Atria Sasjl# lag Lesgtii** Caie^ ' 
tmXms* la ted mined 
from iixperi-
Giiaia neatal-
s». fraetioa iasoluble ta. Eg© ^.65 m.ci 0.53 0.47 
s. fmetioa insqixnblb is HgO ts»s §.f4 0»S4 
Or fmetioa lasolmble: in %# 71,il5 57. f 5 1,M l,Sfi 
fraetion soluble ia %0# 
irisoliibie la 52^ al^olol 55.70 73.50 0,tf 0*7t 
Sf fr&otioQ inaolmble in S^O MS»f# S?»:8i i.«®f x.,m 
s* fraction soluble la HgO, 
insoluble ia 5z$ alsoltoi 7§*53 mmm 1.31 1»41 
1, fraetion soluble la 62|a 
elooliol, insoluble ia 
&l&QhQl 1S4*«5 m-*m S»M .2.,10 
r. fruotioa liis0lttljie in HgO 150,ao 37.30 2*64 2..SS 
f^.i fraction soluble in 53'^ 
alooliol, insoluble in 
75^ alooHol 180.la ss.ii £•81 
* I2:i>ross0d an Ho^ values. Rq^ is defined &a tiie number 
1^. of eopper r©fiuo€!d hy 1 of sta^ob* lor modifi©4 
starobes and sugars the imit ot welglit is tafcen ms tM 
weiglit to 1 of stareli# 
** Csleiilatea frOB Hqu values* 'Bie Hea 0f cialtoee Is gOiS. 
Seae# to flM th© average shaia leagtfi of t&e mleotil® 
of a sample wliose is 100, for exaaple, us© tMe ©ijia-
tiQii lOOX * ^ s S0§§» 
•%* ^#®r®tla«l §alettlatti f?0» ah^tu lengths mm tfe» 
fea.sia 0f a 0*3 sampl#» 
**** t&e basis -©f a O-t.5 eamfl«* 
by ky§Tvj.y^x3 must be jmt as- re-liafel© m aay 
eafi^ groi® »t&o€ tm -4et«riiiSjiiiig olmia leagtii# If 
itertli f0ss@gs-s'g a teasi'fee-t «t- o'-reT' stmetup-# tiiam ® 
-s^raigiis ©iialat, tti« -©at«g:f@ap m#asar«M:afcs §-aa eXm- as 
indiaatioa sf nole mizB-*. -Ewsii ia  ^ tliis o.ase-,, Is-owtfer, 
iiydrolysis .slioula f«i'y Boon refiaoe tim st&T^h W a state 
afiproxiaating s'ststwe of »leo-tiles- mtiose 
average obain leBgtk w&ml& hm r.iven bf #a ©stisste of tli© 
»-dtt©iag. gi^ #afs:« i^ eii. tbe tafel® it is s#©-ii tMt mmt 
Mglily QOHferted ssiipl® iias- a i-edueiiiii mln© eerreBpo-ndiiig 
t©- a ohaift leagtM of &5 siueos@&«. If tii® noieemles of thes® 
aasfXes time still not attained "Uie st^te ©f tmbraaeliei 
sfiaiaa-, ttea tiies-e valuee for iiole siae ar« to-o l-«w» 
Itea-g ahm^-rn b@ fcept im alad miieii 
tiie otiier settois of determining as-I« Sxze asi tfc# t&©ofi#s 
of ast:;resa^i®B; at# eongidered* 
ff&ifroa ©t al, C8-2| get a -ralue of SQ- 4 4 fer %h® -o&aia 
length of staroii *&y satJiemtical extrapolk tioa t© 
z&m tin.® of #btaia$i. liy .sabj.tstloa #f tto ffilfsae-^-
cMride to hj^ olfsiB mt witJi fiMias fefajcoeiilorio aeii 
mi&BT mt fontiatious a©Beaflisis'li@ii eM 
nation #f tlie -amo-aiit M embias-i. unltm at- gtat#4 time inter-
fals# 
tisepspascy b-e.-tw##a falaes fQS t-M ^ ae-leoslar 
wei£^t mi star<5k as d©t«miii^ d by eaa-gro«;p assay a.M as 
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Tajlar sat, Ms hmm m tiimmTj ©C 
feas#4 ©a stuAim #f tM Qftmt of slkali oa tie 
iodine ©©asuiaption #f different stayed sampl«s.. ^ylos? sad 
3sl^im 1661 4i##o*e»i tliat wkea aay mtmmh la-t aa app»« 
«iabi# 3?©4tteiag mlm« tliis was inoieasM aamj" times bj-
treatias t&e sMmh with. ata#oiiS alMii* fli# awQimt ©f 
la#j?eas# ia tli#' r#imoiai i>©wer Ms- '&#€& ts-jmM "Wi© •alfceli--
Xebli®» mime una Ms hmmm as#d as am &mly-zlQt^l €m 
«.liariiete.pisiai stayslies iSfl,, Aq.tt©oiis aisitg eertaia liest 
treatment J sa4. gfiadiae ia the pyesec-i/^ Ji©ist«r# w#r® 
found capable pro^miag a Iiigli aXIsali-lgbilg 
•fa.yl®r.aai Kereszfcesf* {2f| tmwq tti.©o-i*i-z«4 tbat ®mh. 
iijrtroxyl #sy oe stem is a doaar asi eatfe. b/aroxyl .kydrogea 
is aa a#0aft©r by a €#®riimt.e lia^ '©aa be T-emei# Sy 
aa elaboratiea of tMis pattern «st a fssmibl® cOTetail, 
f i.ttiag eafi t# @Ki • of on© bmiale tfi-fcii fia©tli« it laiglit. he 
ezpeeteS tMt torialaal siieliyt© groups ^  altlioagli prlaarilj 
ciieaioally fi-esj, laiglit be oeoltided or aiiieldet# Tbms rsdu©-* 
iag pewsr as ia. tH© alkfs.ll labii® milm eoult 
ta«@ase. aftar -a ciren tmMtmmt from tw eamsea. 0s«. -muXi, 
to© iiss^tiatioB «f tli« ^sftr'tiaa-fcely nuked oMaiaii- fifcai en# 
asetliei' t# m0O¥«3? ezistlag tcroinal al'defeyd© groaips aai feiie 
otlier w©ttli ^6 liftrolftic ali^ssioa &t glm©©si4ic linkages 
giviag sliO'i't ©Mias 'mmi ooiisettt«tly aew alfieiiyde .gromps. 
Siaeo oliain slioi-teaiiig tlirous-ii i.yto«l,jsis oaiases. a te#aic in, 
coatiaulty of the skeletoa oil wM«fe o»oMlaiit«ly liB&M 
e^-Qups it is prsbabl© tJ.ss#@i^tt0a tmkm 
plum msr# r^stilj wltli fm^ents isMa wtth. tli® ©rigisal 
longer slialiis# 
After -dissodiatloa, tite glwe* li|ra,i'©l|"&ie bff@aX:4o«ii of 
gljeosifiio listeiges Beeoaes tk® frla^lfal protm^s^r 
saall®^ molecular w«lg&t f#iaei»g sa,ga.rs« flias tite initial 
s&arf' l&mmmm is alfcal4«labil« ml»« <$%serf«d at th© start 
©f tJi# grinding sf sMroli oould fe§ ezplalnei ai &um t« 
tli« produotiom ot gfisilj tissociatet frapitiits wMlle th.9 
slmt iaareaga Is fow@r tiiriag tk© later stages of 
wo^fi fe# dae te lii^arolfsis o.f glae®i-tie linkages*-
I,Si:©-wig« ©#al4 l3« «xpl©iiie€ tli# of tlie ©©lubl® 
#r ieta-aayl©g@ fraotion prepai'ei. fr« try^gyoiiiii staroli.#-
•St®a4iiig« (65) i« opposed to. all ttoorle# 0f .aggygga-
tleii sino# b« Ms.8 hmu able to stow hy -wlbmrnl^f 
th&% st&mh m& be traiisfom«4 iato polfmariaalii- aaalogoiis 
Itte t h m  trians-fcate,. tli# tFla«t&yl 
nna trinitrate,, aafi furtlieniiore tfaat s%s,.?eli reg«a#mt#A 
f2?oa t.M© las tb.® mm irlBmrnlty ms tfee oi^icinal 
•.st8,r©ti*. -fft.e ecaistancj c»f at teapemtiirQ-s 
aB.4 ia alffereat solfents as w®ll as tit© limeaf rslati^s 
b«tw«@a i-.isass.itf aat- a#as.«ategti«a In 
solutioas o.T-m oiiiet hf .Staudingar mm adaitionol evidenoe 
tlMt -gtarcli Ms a. aaftrosoleeula? »t&©r %tmm m .mioeilai' 
W&Tmm {611 mgmm tliat wltii mj ©a-i^gromp wt'tliM ©f 
t-ete-ialaiag iK3:l©#aiar weiglit it aagt be a sawed tM't .a© 
degradation tekes plaae #Jji9® a iaartas© ia i'#dueiag 
mime 0©rresp#ai0- t# & large ilmmmm ia mrnmm 
len,jtlu^ He lias s&QWi tiiat reduoiag power of tli«- Als-
aggp©gat#a stayt.li ef laird, Haisortfe aad Hirst Is 3f.»4 as 
«-<mpa»4 wltli S«1 of t&e -mleiml Btmmh anft »ast' iiiclieat® 
ooasiiierabl# degradation# 
la kls opiaiea life.® ss-ttoyiEtion. i».asai*.e.3 tlie 
mleoiilfir weight 6f flsgraied alia ins ratlier tiiaa of aisa^3gr©-
0ate4 malts* Witii tbe aeifi iij^roljsis of BMmh t&a ©limias 
sliO£'tes©4 fey r&ndo!-.! attatfc se tMt ia Miifled pastes 
is m wiAt mistribution iif @Mi.a lesgtlis', • Jiyixolysis 
py0s.##.4s of short qtmi'm iuqtmmm IsaAiag 
to lai'iiar aaounts of t&e soluble friiotios. obtained by 
feezing and smaller aaoaats M %im iasoliible ffge'tisn* T&e 
aferage ^hatn. leagtli mt both frattioiis ies£sfis.©s., Wltii all 
-i'-ic btmqimb nxaalaei ©sJept fa^iaa, wmmm m& fowii t 
linear TBlMtXm. hmtwmn tiae a at ^©itieiag 'vala#, m iaitial 
rapifi iaoreaae ia redtioiag fslaie witili fe# «xp«et#i It see»t-
iag t# tbcj reiati¥elj ^e#sy diaagf^egatioa t© 
®i^#.se fr®« alfieiiyte gj-oupa tek#® plas«* 
Hirst «M lomkg |72|-iia¥# €Mfe:©»t#A m tlie WmoTth 
%h@mf &t a.fgregatioa a.|.©ii.g tli# -f#.ll®i#iag liaes. sime.# 
stareii gives by #aa«..g?0iap asgay .a t«ait of 24 t© 30 .gl.i»as©a 
r©c^.-3^disss Qt tli« motti©# &f f^parlng tJi©' ,ii©tlijl deriTatiires 
• 3y "• 
aai Irrespestif# Qf selesmiar weiciits fej ¥iso©slt|' 
tii© of ®ad be 
bf rsstaii liyaroljsls ©f l^ag m%n etiaims ©f 
•simiia-rlf a»lt.©a residue#* Sie-s« ©wnelsA© tliat 
starclids ar© ef a large s^ber ©f 
»p«iitisg Wkits Joiaet latsi^ailj fosaiag sMe 
chains. 
.IB- suppoi't M •fiiis ¥i«w tl-iey liaTe Sisaggr-egate^ a -riscows 
aetbfl sfertli 'hy ««a%roll«il hySyolysii Ist© a a©a-vis'0C3«s„ 
liofiocotieoufs metiijl deriTative i&ieJi, os furtlier laetiiylatisa 
t#' sttiisrify %hm- Mydrmyl lilie?at#€ iurlaii %he ilsag-^--
gresatioB prooass, fd^es tte fmliy mtkfl&tM 
^Buo'zie pressure t-nu ml-bsaeentrifuse ii«asiis'®ia#i3,ts stetM 
til# latter-t'Q Imve a -»-l«alar weiglit mrrespoMimg t# &bmt 
three -repoatiES units. §a hydmljsis tMm trnthylutmi. iis:-
aB^9g&tBd derivatifB ylMiea precisely tlie sase asmmit of 
tetraaffcltfl glm##s# as- fiit tlie tiacoua i«rlTS%i¥@a, but tk® 
yield of AimsthyX glmrn^ ms mm wmf mrnllm- -Taiciiii; late 
a©#©iffit- tHe i:#©?#®.## Im yitlA af tSsetlifl glae#s« aai ia 
-risoosity and tiie ismmsrn in redttsiiis p®we:r wiiiefe .ac-o«mp«aj 
tli@ ilssggregatiion tliss# soseltt4« that %Um 
r«teatittg O'liains ar# llalcet to a, aou.-terminal frluoos-e of 
Q^rnQtiim ie;|]Biii prlmry •valeaoies ef tJie glueosidio tfp©» 
ilea## frsia lilflilf tiaoous mtmrnhm^ tliaetkyi glmeos© 
should be -isdlat## is «a#'«at s^tMl tft that of th® -tetrametliyl 
{?lUOOS«*: 
- m 
Fy@ai#a,&#3fg ml#' (''w, ^ «apliasis«4 
cmltj Qt ©stl^t-tag -til# iimetjayX gla®©'S« tmt likewise 
report«A e^uifalemt ssomts #f teteamttfei-l aM 
glmmmrn- Iryia# |8i| mxm faas yef©i«te€ ©tuivalsat aaomts 
of t^© t»@. aetlifl swT.ars, i:© fmmd ttio 4is©tliyl glimos® 
to seasist of approsiaatelj equal proportions of tJit g^S-' 
aa€ 2,S-4s,©sirM:«s wMn sta^eli mi® a®%ljflatf4 but 
%kiB rati© was disturbed t© gi¥© -24 aiii 76 p©r oent reapec:-
tif#ly ef tile S-,'!- aai a^S^^imetMyl gijmmm as tli^ result 
0f preliialaary a#«tylatloii« He lias su^sestel tiist %h6 
sxoups rsspmaibl# for tlie forisatioii of t«tfaaetiyl glueos# 
fc>rm part of a aosplisateA fmgasat ©f t&a atarcb ciompl®^, 
as ot3i@rwis§ isci gl,iig«ss, eoult be forrtei friit a fully 
metli|"lat€i 
M&m ana IfMig (78) attribute produotion ©f diaetiiyl 
,gliicsoB» to iiieGFii2>l©te imthyl&tltm at th& stumh. out do not 
excltifie til# fessifelHtf ttet tk# tstraagtiJjl gldsos# any 
eoae ff©ia oaljf ©a§ frastioa of tto# .gtasali* 
f#tr©:^a4a%i« m Mgimg of staro.^ -pastes s-s tes-
tsribsa by Taylor and s^hocli CS9) is oliara«t©risti© of slsar 
dispsrsioas of staroli, wMoJi on staafiins riipi^lf hm&m® 
eleaciy and deposit th« bulk of the solita -fflat©yial in as 
iasolmbl© form* Si# material s© feposlted 0a.iinot Is© 
.3!@aisf»r-s«4 stte^sggfallf lay t>oiliSi|-» 'Sils possess was 
€3:plalii#-t a-t -dms tls® bj Hirst, Plant asi flilkiasoa (60) as 
a graittsl agg^«iatloa ©f tli« #ola>)l8 amyi©sa fraction t© th& 
insoluble m aajlopeetia eoMition* a pietur# s®#ias 
mlifcely is wlmw- Qt tks Mai'ktt4 tlssliailarl-ty between• %M 
retrograded soluble m&tmiAl a tJi© tnsolatele fr. eulon, fhe 
re:t»srad#t tm emipl«t sol«ti®a ia 2-.#i 
mnt &timou3r alkali, ^ili mq% pr#©ifState mm setttralisatioat 
as does tJie aafl.©p#etim (SS|» sfesrsaa @b<1 Batof (201 femad 
a© efiien.## #f :retr%?a4ati«. im s^ltttioas g«»talaiai 
iasoliibl®^ ®r asylopro i^ia fyaetisa #f potato staroM wliil# 
soltttioas 0.f .tli# s-olsbl© F«-|.y©-§m4«4 t@ a mrfeei 
trngx^m# 'Biis- lass hrnm tk© mxpeTimmm. of a a-mfrsr ef workcj^s 
fSi,, gS., g-&,f iOj, ,S&es®aa. and Ba^er sttg,geste-t "fcliat t&-® 
insoluble fraction mtm ae a pr©t®«t£v« ^©lloia, ta tli© 
soluble freotion since %ke letter mm' f oim4 to fetrotra-t# 
•mm rapidlj if it alon# *«» py«S€at.# 
Salliag#!' fit J not6cl tiie aiiooiit ©f sa-fesfial ia a 
mtm'Qh past®- mfiigt.stibl© by Galiva iii@^®a,sos hf sgiag at 
f®0^» amd fdmS. fey plotting tJt® #f t&e tis® ©f 
agise feysiis tto logaritlua #f tlit &mjotmt af mfiigestibl® 
r#,aita« a straiglit lis© y«lati«aslilf* fli© slop© of th® line 
amd tie point at wMob it #ttt tb,e abaeissa w«.y« talea aa 
mm.B%m%M Gh&metmiBttQ ©f eaoh tjpe of s-ta^sli as4 
eonGidairei a« g©oi. pai'am«t«irs fQi* tb© <i«gre6 of e©:ai@B,@ati©a 
sjf the BMmh* 4g£ai was fomai to •^Tmmi. fastss't witli tlie 
•mmt hmmbrnmm'm sa^l©#,^ 
^l,twia fg4J &as point©!, ottt tlia.t wbsa starefe. p.a.ste.s 
.®re tlieii aelteA and ©xtraeted witti watar at 60®S,, 
tilt mriea iir&etij 
lmng%k ®f time %mkm fm tmmmi&g* ife® p;rpalpitate formed 
4«riag: mms rapid freesiag flO aiatite.sl aonslst'ea. of 
fiB«r paifti^les w^t©Ii .f^ssei iiito- »®iati©ii again as 8&m as 
tlie %-mpBmtwc3 wmM-miBed to 55®G. wlill© is tlie paste© 
mbmm frmzing rmquim^ Bereral hours tli® p^©#ipitat« wsm 
m mmrm- %k&% Bmmml €aja at 50~eQ%» w@re iasmffielent 
its sjolutioa, 
Staaiiagsi* aat •lii-ti'S |tS) fy©» M-re 
coaelufiea Miat.is wat#r ©alj lot/ molecular *eiglit star@li-ts 
(10,000 t© 50,000) emsiiy, wbil# particles of 
Mg;!w-r moXssmMr weight go only ©lotrly lat-©- and. 
stlli liig&©if moleaulai'' weigjit stareli#® uvwrn give •el#®? 
«li4ti©as» Sie st-axcl ia t&@se t«pbi4 soltttloss frselpitates 
out ©a., .Btaaiiag. fii# ©xplaaatl^a gtv@s is hy wmmlmEt 
tlie Mgli iiole®iila.i' weight stsycli Is w«sklf gcJl^fitei. aat 
broufiit, im.t& solution #s cooltag' tlie eiiaia a#l«©iil»s eom® 
•%&Eeih.m mi. so form, larger fa#t.t0l#s- mhiQh pr©sipitate» 
®.is is ©sseatielly m« fi®* of farre* tS2.| ©©asiters a 
fi'e&lil.y prspastS §m%9 to represent a eoafiltian «f stip©r» 
.sateatl#.a mhieh im .^rn&mlXf m mmllng, hj 
tatim of tli« longer 6lia.is Mleoules# 
S«a#s fill M« obsswei a 4eereas« la as well 
as "tafiafetiltf ©f the s®a« -by mtSs «a4 bases, iasrwass ia 
ieor#as© ia e*»iiat of mteyial aigratiag witli 
^ii€ eleetrie ctarrent sad. irnmm&Bm ia %hm mmmit of aa.t©risl 
'1^0' -im 
preoipltated fey al©0li0l» Is ©au.Jms'&l.^s, wltfe agiag &t 
Bt&mh pastes* 'fm ©xplala •^laese pMrnmmm m well ae tlie 
tm% "felMt m fig«4 m%&mh • pAB-m oaiinot is-e to %.%b 
mi.gS.ml eoatitiQs li.# attrtfeate# the agtag fc© aa lrr®¥©rslbl® 
©tesg© 0f ti.e aslopeetia fraction^ tlie el«fag«- ©f 
p&ospliQri# sei.i# 
^Sats and Ills eolXaborat».s {m^ 93, S4, tS-,, 9i,. 97^ 98) 
liafs developed us© of spestra as a t^ooi f©r stuay-
Inc tfe® pliea<s«.a#a ef Aeeeriiiig t© tJi-es raw 
stareit, geXatiaiaei. stsroii auu retrograded staroli liave 
0ii&ira©terlg%ie. s.p®etFa». fti@ spe^tta f#-r all kiads of 
retrogradad sstercli ar® tlie aam© altfc^iigb tbe apett witk wliiela 
'ttila speotriaa appeai'#t faried. f&«at stai'«3i pastes wwr@ 
fsaai "to r#t»graia aat'Ii »are el#wly tliaa tk©s« ©f potat#. 
Mfiitioii of alooiiol ia Xm* eoacentratlon |15 per ©«ali| mam-
foaai to m«s«ierat;« r®t.»grata'feioH* ffee effect m&f ti« ceoi-
per#t witlt tii« tmt tliat st&mii past® ab&ws a sisnimm 
r€stroiradation at a aefinlte mtms- soateat} with, a saall 
mi wmt& m®ne at slli sat witli m Imiegm aao-imt ©f water 
Tfirj r9tros»€«tJo«# cMag© ia reslstaaee %& 
•digeitiQa hf -salt was fotmi 't# b#ar ao siaple yelatiom to 
ohanceo ta tbe yetrosratiiig Aging 'm.s fomd 
to fe©_ elieckefi by altleliydesji^ larg® asQimta of eleo&csl and 
iteat,. as4 t# be semplately stof-pefi ab#v® a t«apaxatttre of 
GQOg. 
•m-
' Sats, Sasil tad nsmm ttte agi»g 
©f a inmb«t of atarcl-. f?a^ti#ss aM 4$xtsl»s hy^ ©t>s#j'vatioms 
©f 0lm.mQeB im turbidity,, •iseoslti',' iodia® oolor* eoiitmataa©#,. 
'mBlBtsmm %q erindiiie ami sp#tt^a» Ciisages in 
Tiscosity and turbidity tiff^red aoooMiag t© tlie ©.Qlloital 
ooadition aao. clieaical ©liaraotoristics of t&# il.ff©r©at 
stere'k substances. Tiie re-si^tanoe to c^iaftiag iii0reafleA v/ltli 
age all tli© prodisots hut tlie veloeity ast decree of 
eliaag© farisd* Sli« sfeetrs wme fe-asd to Tsry a©e©fd~ 
In, to tlie waj ia wMd& praoipitatiui.. witJi aleoliol was 
©a»ie4 ©nt» 
IJe/jraaatioa ©f u%&mh hj iis#&eiii,.Gai as 
viouely pointed ©ttt-j. Itas alsts leS to ttie eoaslufciuii tiiat 
staTOh wmlmemlB' is aet & liom©geft®oiiii flie • 
mtlon mt alpiia-asjla##^- b©ta-si^las« aai -of t&© «aspi# 
froduoe^ by Bacillus m&msm.3 ma starcii Mm hmn SQiietda-red 
slgaificant as rcs^urae %im iiuestion of st&mU B-bsmt>m-@m. 
Digestion of staifsk by bsta-as^lase is tli.® 'best 
steoi of' tkese froeesaes*. Maltese' emstitiites a.2j}iost tk®. 
sole iJro^uQt molestiLar seight {100^ l$i, 104j| 105, 
10§| vfhlQh i#. &m& is- ia¥arl&b-l.y protoee-A in yields of 
froa 6® te- f© jt®!" Aceordiag t© llaa«s flOf) ea rnizysm 
preiiaretion ejciiibitia. a sliarp il«i.t at SS t© &0 p#r seat 
©©fifefsioa mm a: e.»§ t© o-a# per -s-eat -©©Imtioa ©f solabl© 
starch fives iilgtioy values, mp fee #6 'pm eest wb«a allow#i 
%0 a-S"6- m very dilute substrste®^ t>«-2 pes' e«at-. 
-•m. 
Blwi# aat Bm.a® (lOG) s©t#i, tMt at p5 5.,4,, tli# h.ftrolysi@ 
witli MieMf #©a:s«t at tii« 5S ©eat ooa-
version stace tot at pi! 4#i f»s©®4g t© tli# Mitial liult ©f 
60 to il per e«al* ant »mgg#0t@4 tlist ifi feasley ©i:%rg«.t a 
faetor #iS.eli faeilitates the yssietajit gtage# of 
liydrolysis fceyoai §S per sent is asi» inoBerdti*© «% pE ^•4», 
•Iiiiite#al3®rg |10S) -asi las©s C104| mM t!iat 
liiait of hyirolysls is mt tippreciably affected fejr i*Me 
fariatioas in enjsyme ecsioeatratioa. 
Selubilized. stare lies .f3f« sourcea otiier Wimm potato liaT# 
all hmii foiBid yO b© degredei t& abomt %"m sa»»» sxteat as 
^ma%& flGS',, IIOk 104, llSi.' B«#^aBii sat I^iiAie,. C2.-iSl 
iiav® .r«f«rt»eL. gelatinised potato staroii t© fieM $6»5 per 
een-t of Mie tiesr^tiofel aaouat of mltsse,.. 
staroii iLiiitiier) to yielfi iS.»l jses* tsmt^ aM dry-gromt 
pm%&to starob ts yield 71.2 pei' ©©mt wifefe the oa-ta-'aiaylas® 
frm soft flsitt#.. 
Hag and lanji {lOf) tli# -m$lmm or sslabl# 
sta.^E fraotion separated %y tii* ©mt a«tli0*l to-
Qoaplet-elj into lialtos© bj aalt-«aaylas-e- (alpiia 
aat tietn) bj bai'lef-aaylase fbeta) gsso«4 tiiat 
-aayleftetia is s#-t m-t allj,- thm ±m%mS>ming & 
imm defiaitiea, f-ef th© aaylopeotis or insoluble fraatloi*. 
Kirst, 'flaat aiit "filkia&on i39j found tiie anylose aB4 
itsjlopectia prepared fey tl# lAag aai IJanJi aetliod to botli 
hm iijdrQly-^s^ to- v'if seat ©stmt. and be indietiagiiisiiablt 
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f3f« siaro^ itself in this repftet* 'Si# stlmbie frae-bioa 
Qt B»m& mA mym (prepared by elmtmAialysiB) is 
liydrol|Tsei :^mu less mpMly tkmn sQlmhlB stiJ-rsJi but is 
iegrnMd almost to o#apletlwi by beta^-aajiag® aeooMiag 
Bmma asi "uldsotettt-l,®it.s {113}, Wmmmn aat Hopkias (lOSi 
asd 8am©« (114). W %& fQ pm mm%. Mm been traas-
foraea jresliaal nmterial siums inareasing re-sistaaoe %o 
lyd^eljeis 'omt reduction vr.l\u;3 ue^reisiJOaAiae to 95 t© 98 
p«r of %lm %hmmt.iml mmmA of wmXtmrn mm- finally 
att&ined. A Mae iodise solor was report®! to persist up t© 
the stage QQ %& tO p«T mn% apfa^esl; coB^ersioa aB<i this 
§tmng»i. wltli i«gyatatio.ii %q tiolet aaa piak* 
•Ili« m4M Qt attack ©a ©•'barali. fej beta-amylase lias been 
ia4me»i fr<M. Mmeml fi#s«s M sla^t aaltos# is 
fell.® s#l« decrfifiutioa product ant siao-e tli# resiaual fiextrias 
mafkedly resemfela tli© original B%&mh aa eatwise tf;p'e of 
brsaM«a Ms beea postalated, Oiilsson |115| ia^esticRted 
the OGiiotie beliairior of the oroauots v/iiea solufcle sta^eli ifas 
4egrefis4 tia© extent ©f SI of tfee tlisoretisul 
o-f salt#®© asi. f#aa4 tliat tie ©ssotia fressar© of tii.@ 
iegl'aitd iiat©?ial was oalf sllgk-Hf XommT thaa -©r tli© 
UBiegraAet* E#bo-« it was oonolufiet tlrnt mq iaoreas© in tii© 
aiialjef 0:f non-tislyEslalt partialis liad a©«oap#aiet tli« 
pai'tial triiasf0i'»t.i©ii ©f t!i® substrate iato mltos©.*- m© 
iiOi~r#iy.eian cltaraotor of %lm textrins- auggests tiiat 4©graia«« 
tion pr^eeMs ffoii iik# aoa-rettieiBg sM-s of the gtayeii 
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MQl-esale* bmfm sat Mliar |J..W| s-'iudiei tii« «asp^# 
©f a fieaA:-riaie atsiiji pi'esarell by o-xiaatioa of 
a s&-.sall®€ Mltodextrla with oxifte -aafi Carina 
bftjfoxite,, 'vMlQh #.@ataia#i aiemt si* glma-ost m.l%s p«r 
i»l^.euls, IB tM.s mj sliort oMin fra^aeats teTsiaated at 
tt© sMslijfiiw eai by m lastlfled 0arbQ'^''ia-t#i mxit wtre py#-
paret.. flits fr#4a«t iise featlly i«gi?ai#d bf 
ylelttir, salt©®# 'ic a. textrlaie .acici of 0©mfl.©xitj». 
Siaee til© oirlglsal mtet$MX was atta^fced .©alj sliswly bj 
alplia-aaylas« tlie d«c3^adatioii ms #-tti*itoutea. t© t&e toeta-
amylast, 
tk®. &yi»lysis of stsroM l»j beta-amylas#, 
resiiMl starcli-like destrlns -are pifefeat ^l@li are reailiy 
5reftipitat#i Uf SO t© $© p«r eeat al©<»6.©l #©.ns@ii-fc?«tiofis«-
ultimt© sissbeip 0f tliig s©3?i#s ^iali. 3r«s«las at tl© 
sestation ef hydrolysl.s ia fielts #f 20 %q ES per e«iit is tM# 
e.rytiireaay'ios#. mt lli|saa.a flQSfl.^ ©y tfe© aiplis-»«^l.®4sxtr.ia 
«f Btiker flOOl* fli@s© produots exiiibit l#4tii« ©©lofatioa 
mnglnc twm. him %m Tteist, mt&%& tii@ eape-aitf t© for® 
solecular aggs-egates .liigji i.imeasieas m& mrm pi^aetie^lly 
non-reduelEg. 
Ase©riliig to leaes tie eessatlon &t iegm-iatlciii 
fy.0©®s® is Am lisitliGr to lasotiTatlon -of tli© ©nayme aor t# 
iti. hj i?#a#tl#m products as is gto» reatiXy fey 
tlie aMitiott of iiore staroli at tills stage* Miireofer %bB 
isolated limit «6"&ri'" exjiibits iiii;^ resistaaee te tii# a«ti©a 
tarn ^5-
©f tile ;®asym©» • MmBwrnr %'m liialt, fiejArir after prseiplta-
ti©B auii r«suspeiisioii ia ii©t water Is.® aevei* hemii fowafi t© 
fe# #©i#l€telj resistaat* 'Si® extent of tills %r«a.fc-
mm. ttfoa. tl# treateisat M14 
Qla-vinis ia eolmtlQa |30 minutes a% li30®0.| resGlts 
is furtlier aefiraiatioa 'b,y ljsta«-«yias$j, 16 %& .S§ f«r e«at of 
•fc&s tiieoretiaal aMniat ©f mltose beiag 
Hoplcias^ §&pm &m& &mm (103) followai tli# .Hyarolysia of 
sts^tli by tkm s-spmte-d mtlen of mnmntm-** 
tions of •Wta*a^las«» The % satesrial after -easli 
fiigostion was Isdlatet aat is ^reiiaxatloa for siieeeMtag 
witli «2,pa@: was ,r#i,lsfers@4 hy amtoolafteg^, Aft®:®'' 
^ trmti^enta Wiw smmmz &t ftsxtria #oi*f«®p-ofia®fi %o only 
thrme per' oeiit of %M origlaal stayeb* The smmmiTe 
deiLtrin residues, wliisli besaiae- pi^egs-esslwly smre rmlstamt 
to degr-adation, retained fiie toata# eolorfag property.: fliis 
•©iia-agei fiaally fr«i fiolet to pmlm hrmm^m- Memm mlatSwBly 
bydrolfsig leemmms impefiaae© to f«rtli®r iigestlon.^ 
law»-tii.> WxBt m& W&im III?} f»pa'r©t a limit 4e:Etrlii 
iron soluble stsiroli using bet&-*li-arley-«itfias® wMciIi sbowd 
hy emA»gwmp assay a steia lengtli. of 16 t© If glusose aaits» 
T&e m&lmul&T weights ©f the as«tjlat@i. anfi a@tJiflate4 
4#rivati¥ee detersiaet by ^igeosity jagfismreaeats were sob-^ 
si{i«.rafely greater tiiaa tbmm- toamd bf end-g^saf assay* 
Hairortlij, Hirst, Kltclien a,M l%at |11S) rmpmrntmi tli# mhm-% 
ivorii and reported « fslme of !.£ ;^lueoa« oalts for tli© ©tmia 
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lemith* fey msmB^rmmmts. oa. tti© 
«:s©tets '.aiil isttlifl ie^i¥t;tives wme apgrexSaatsly teabl© 
tils.* msMmm aaft Ijaa<iis (lis) asiag to-eta-aiaylas® froa 
soft wlieat limit 4«ti.j?liis i^m eelatlsiz©i 
potato starali, soluble etarcli (Liatner) aai froa 
.tfy-groaai puts to iavesiisatecl tiiem by seams ©f 
tlie liltraaentrlfttg#* The seiatinlsM p-o-&s,t0 S'te'jfeli aafi th@ 
soluble potato gtercli wmm found %& b® quite listairogeiieoas 
1& aatur-e ami sitli liaiit destipiiis wei'« obtaliaed i&leli 
Qould 'ae .resQlvei tms distinet oeafoaeats# Thi iry**' 
ground Q-b&mtk m tke olhtT liamt was hmm§9i%mm aai so *«s 
its lialt dezti'la* Tlie laolecuimir of tilt limit 
ieztriii fraetioiie from gelailaiiieu potato starek varied fx-os 
28,t6S %Q 11,858 |©^-.1?8 -gluame imits to ?S|j tlow of 
the fraetims from soluble potato steroli, «rie<i fmm. lf*49§ 
to leif 168 gliis#s6s to 5S) • -©ie. It-«^g.eae®m2^ dextrin 
tmm dry potato stareii Mfi a molecttlar weigbt ©f li,S58 
(or ?S sluoose units)« 
Qie astlea 43.f .alpM«rMi.t«ai^'la.»e ©b tlie llait dextrlns 
easily tli©m wltli the testruotioa ©f tli® io41a© 
oolorliig py#p#3?tf aM tlie lib^ratien of redaeing pruiucts,. 
Eliajfeenbefg |110| reported tbat eertaia ©f tlie mixM 
degyadiitioa products ##-ali be i.#gra€«d tli@a by bsta.-
ii£^lftS€* Saass {1§4| ©Qmfim#t tliis aat it to to© 
pTOaiaeat aluost from the beQlmilna of the digestion by thm 
t«xtriB0geaie amylas#» 
fli© geaeral ©f t!i# a®tioE of alpM-
mlt--aiifia.se qu star-cM to*© beea emt-iclerei by Xliakeaberg 
I'llOj,, HolJabergii Haae# fl04} «m4 W^mmm. a.ai. Hspkliig 
{iGS|» Wmm stiffialeat mzjms is 23r©seat.| tli« 
Qmrm ©siiltoits twa ilstiaet sta^gsss am initial pliase ia 
wM-e.& tli® miimlmg ^mmw rises' rafi41j %& m ^wulm @Qmi¥al©'a.t 
•fe® 30' t0- 40 per eeat -of the tlieoretisa-l mmvmt ©f •aaltose,. 
followed by a gee®at prolonc#i stage O'f emts-eaisli' slew 
timmmm is. powes*.- fli# 't'raasiti^.a appeai'g as am 
infleotioa, "rarylag in. sliarpaess in txtfe 4iffep«iit ettj^res, 
3y iaei'©asiii.g tlie #iia|me ©oa#«a-fe*ati.ea m% #iilj is tli® 
initial Telooity inQr-eas«t littt th# tegree of liytrolysis 
attained after prolonged aatioa is appresisbly .rais©i* 
Itt tfe.® aplalQ-a of lamt#,. tli# 'mst striking feature of the 
reaetios is tli© aore or less abrupt tmrnd-mttmu of tli© iaitial 
.yapii ptias# of tiyfirolysis at a reduaing Iwel eot'refixjoiidisg 
t© S§ to- 40' imT of- %hm timmrntimX aa^imt -of mlt-os-e-» 
la a number -©f ms&s alope •«!«©« sessiUfsi. after tfca traiiSi-» 
tloa repre-ie-Btei only gfeoat -©aa-ls^eati-etli ®f t&e -Blep-®-® 
a®a-Sttr«i h&tQTB %htB point, mltiioueli there wa-s eetisiaemble 
Ta,riati'©ii iii tii© fpasi-al fom ©f tlie ©lapveB- aai t-li® poait'ioa 
«'f tramsitloa* I-a cenm^l tlie iisappeafaaoe ©f tka ladia®.-
aolorins oapaaity ooourr#-fi at qt tbe -saa© time as tiie 
sM ®f the iiiitia-1 'p&a»s ef' rapifi fiegraiati^n* 
O^lssoa (lis) f-©-ma tim% wli«a %km iodine ooi#r wae 
Ti#l«t asS the r©aiieiag ^alit® -©ei?r«sp-©n.d©d to a level of 
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as pm 4mt tiie m.@®jr©tieal asoun-u of iialtw©, 
©«a#tic pressure stood at 4&f iiilli3iet©.rs of nater as 
part#- with 58 lailliaeters tOT tlie mdegyafteA safestaae#» 
©ttylsg %h-m feilewlag five 4a js tk© p»:sstts'-e f«ll to 2f? 
^lllsstsrs iflileti was laterjrt,tet as €me to tfee ctiffttsioa 
of parti«l®s e#agiieraijlj %hm mal%mB^* Emim 
W.e ssti^s #f al.plia.*asflase im fietur@t «s l#a€iag t© & 
gr«at lB.®y»ase la tli® s'smhm #f aos-aialysiag ptytioies 
Bsmmt f®r tfe© bmife. o-f the ^#ta©'isg "rala®.» 
&g«aa esi Hopkias (1051 subjeotefi tlie- proaucts of 
alflia-siij^lsge-'stareii tigesti'Oii aixtures t© fmstXonatlm «b 
tile l)ms:ls #f tiieir solubility la slooiiol. In tvm 
'W- p«-y eeat af tlie laaterial was foiind to be iasoliible- ia 
Mixing f® fex o-sat gs€ t@ «#asist of. oeii wat-ei* 
soluble • texteias vAicli woaM sot retrograde, flie tes;trliis 
freed freia maltose sfeo¥«i ©easitsrabl© reduolug talm#, 
correspoadimg t.« a Iwel of about S0*3 to E3 per ©eat of tl# 
tliaoretioal aaeast ©f nialtose. #.50» .f^aetiQUatl-ea ami, 
oM.ra@t#risatlim #tm6ies tbe e©s@lttfi®d thst tfcey 
consisted f»y t © mmt part of iextidns ©f aai tea 
giuoos« uaits* 
I'fe Mmm- tkmm a.-s if tfc# «lpiia-awl^s.e iaduces rtiptia?® 
of til© lisMBge respoHslble fifty fli#' Mg&ly ©olleiaal 
of etarsli*- Haa©-:0 ha-s spmnl&tmi tlmt witb tiiis fii-#ag,^©ga-
tioa til© teriftiiiai aldahyae gf©mp«. gala, t-iielr fmll rMastag 
¥aia©». fite f#§t tiiat this tasym# also lihemtBS cst@rifi©4 
s»et&lB.f %© io- \d.tii its solttbillaisg 
aotloa bttfc it aeaas inililcelf sime a star^li wltli §»l£ per 
««at ftoospMoras w©al€ iia^e oalj me ef pliospiiorits t# 
4i0 glttoose ttiilta# Wai€selffid4t«i«ite aat Eafer (1S0| ham 
g|a0\m t&at sxtruets f-rom barley mslt in t© 
stareii saetiiarlfioation a» eapable of split tins off fko#* 
plier-mS:* 'fliis ph.©sp&ata#« #a.» b« mefsyatae from tto® sa#-» 
aiiariffiiig eaajme bj mmlmqyxm aat pm-mem witli 
stareli te@r©as« la mi a#®®.®!-®!)!® t&matim. Qt 
TQAmiUQ grotips a,s well mb lHjearatiom of all %h^ 
pliospiioric aoid» 
lia&mm m& Sat%i# fUll iia¥e .ii©a«»4 tlie afeg©rptioii 
gf«©tea at intervals during the eeti«a «f hoW. tli# aiflia- aat 
tM %«ta-aalt--a^3,a©#s .da .selutioas eeataiaiag .Sfimpleg, tli« 
reaction mixtwes a oonB-fcaat ajGOuat of aided i.#aiiie., 
Bet:a-«a^las.e ^ m m m s  a -i^orease is absorption. m^t %he wtols 
spectral rangs but tlirougliout tlie iigestisB tfa« eurves 
aisiJl L'eiierQl slsiilarity in fers tiat ©f «»degriit©t 
Btmmkf i*.®*.,. tkm w&m Mmg'& &£ tb# ,p.O:g.itl©ii iiasiiaja 
absorption is tli« same tMi'^.uiglieiit.* •Oa tiie .sontrary tlie 
aetioa of alp!ia*»«lt-asyles« r-Mnlts 8»lmstfely ia thm 
imitial stages la t»er©as#i absorptlea. Qt the l0Eg©i? waf® 
leagtlis, the -mlues ia. tlie ^ielet uafi felme yeaaiaiae at- fiyst 
prast-i^ally eo-ii.staBt-»- Sii.l3S©.ini6fitlf tJi«. valiiea teereas© o¥@i? 
t,li-e -mlmXe spec trim and then imsitmam iior# j?©a©HB-©#diy ia 


























































alplia*a^ias« r©i»6v#g tlie Q©api©xitf of fesi-dml 
aestrlms* 
fhm .fcolor ^tli iodine of stars! lasteyials iaas beea 
t#' hm lat@s©ii,ieat. wM© lliaits of tiie jmmu aole-
Sttlay- mize altlomgli in -z^mml thm B^lmhle starslaes aai 
iextrlas absorb l«sa ioelne th« SMller ti» mol©.cttl«s |1E2,. 
1131*. fli« pafestma' of eleeSTOlft^ii, partisalarly potasstisi 
iodide, has feets tesoastrete-i %& greatly ttm am©«nt 
of iodine absoj'to©4 hy stareli fastes as well as %hm intensity 
•of tfe® c-al©r and la tte ¥i«w is li©14 bj sai« tbat 
eleotralft'es- ar© essaatial to forimtioa of mXm^ 1124, 
IBZp: 12i, 1261 '©le Iodise eolsr is mQ% fey 
coupling witli pliospliorie aeit., silisie aeti or pMos-"-
l>lioric aoit-eaatalBiiig siilj©%a.ii«es {lEg,. .12?ftie. amount .-of 
iodiae a'l)Sorfe«4 by & gifea MMmh is is4©p€ateat ©f tli© 'noa-
ocntratl©s starsli wi.tliia wide limllis Mt inoreases 
^-galafly witli Increase ©f tli« i©iia© .^'oas-sntmttoa |1B4|, 
"^•li "time- q£ moMjig of a Btmmk up to atoffnt SO 
iasrcas«s its toiiae «fes©rjti©a. |1S8|« 
OpiEioB lias been ti^iieS m to w&etiier staxaii-iodln© 
is a true oompomd or sa adsorption ooaplex# Barger -aiii. 
•yl«M fl29| argiiei tMt tli# .great mimhm &£ fmmol&M 
adTanced was as ai'gtiaetit agajiiiat tli© iiff®ttesi-s of a fi€fiait« 
qhmlml Kuctsr {130) tliat tli® feltt# 
ooloy <i#iild satisfa0%erlly b# ©xplaiuea by ai.sorpti#a, flii.s 
rtmm lias be««. -sttpport©! by Bereseller (ISIJ.^. laaereft |132| 
- ss -
aai «a-i -Ott (135). I«l#r aad Isr^ma |ia4| 
staggmst'M tMt it la Myi t© listlsg^lsli botw©@n a4s©3*ptl©a 
and selatim -ant tiiat muBt ii@r®© lat-s o"lili«r« flit-
prmmmm of a4#«ptiQS was W %hes-i siae© th9f e-o«ld 
get mo o'ptical ©Tiiense -ef surfsaes#-
ll^llus {13%) lias stmdi«i t&# absorpties of lodia© by 
stftreto s©lmtl«iis -of ia .iiy&i#iie aad kas 
py#0sat«-i appareiitly s#:«t aaalytio<,x resalts td- giisw tMt 
.i©tla« asi ftj^fogeB IMife ar® abs©rb#4 ia tli® rati© «f torn" 
solea tO' ©a« ritspeatlfelj. TM iMitt© #o-iiteat ©f tti« isolated 
eaaplex was estlsatea to lie hBtwmm If a»t li pear •mm%9. 
a@pl«eem«iit of thm JiyAydCftB i« #f iiydro.:>:eja i#43.i« ia thes# 
eomplexe# witli e#iiaa potassim ioiui ->¥6 gtarsfc* 
i©dla« pyodmets,, wfail# rsplae-tneai witlt fearliM or sia© i©a§ 
gav# iasolal)!© proiuots* Bergmaa sat Ludtmlg |lSi| fe*m€ 
t&at a#etylat©a atareli la clilorofora %M tfpleal 
affiattj 0i BtmmU tm io-diai! aai. iMlte, aai tak«s 
tiiea mf to %li«- ratio nf - j~)j.©xir»teiy seven ®o-l«s o-f iQiln© 
%& mm potaasinia i©4i4s* frettieiitoftrg rep©i*:te€ 
thm bill® e&Ior for»i. fej i#ilae fvitli metbylatea stmmhm» 
lergsaaa {135} tliat %h^ tmthfl syeloa«setals 
fismtel aat of ®£ist#i a# tiiiers weald g;l¥@ 
e©l©r«4^- •erystelllae #@rifativ«s i»4tae aai 
f#te3.sim «oiita.liilng four »l«a &t i»ftla© to oa© 
putaatlm -fli©®# siaple a«#tals- liave smggest#4 
6y pl^seli@,rl «ai ii?em |136| t# possess ia tli© timei* ior-^i a 
4iomii« groafi»g{ 
^ 9H5 ^3 
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OEg OHs 
Ilia«.r &t M®thjrl cyelo- liser of Sttlirl Gyelo~ 
S0«tal of Aeetol aoetal ©f Aeetoin 
A similsr grsupiag Ms li#®a, smsg,m%m& for %&.© mstabl© 4iaer 
glye^rtaaMe&yft© flSfl aat f#r tli# isteiia#4iate eGiafoimd 
£s til# •feransfonaatloa .glue#®# int-o mnd mnaose 







Biasr ia t.li@ 
@f gine#®® to 
frm%mm ast 
ffc« ©©as-lAtfatleas- glire styoag ®.apport t© %hB. flew 
tifi% the stas^oli-ioaiae complei; wm^wmmm^s- & iefiiiits 
imioa,. aad offer tli# Interesting p«ss4^tlitj ttet t&® 
,aal yt4ii0iiig •glmmms is gtsrsli are -iiiWlfeA Im «ome stiefe 
•staiiai Ilnlrags as is fooaa in tli.« staple iimer ®o,le.®«les 
wfeleli %M Tmrnp^mmlhlm tm tM. I©i4fi« #oidrJjig sbilitj «-f 
®.ls #«a®@ptao J. I,lfc®wls0 Mg&t. ©xfiaia tA© lew 
**' * 
reduoing yalae aaA iodine ©oleriBc abilitf oMract$ri»tie ©f 
tM- iiait i#x*briaa ^btaiimd tx^m... iMm t>«ta«aa|-las© iigestiaa 
Qi starsfe*. ©a« irawlsa#.!: t# small a ¥ie« Is th fa@fc- %imt %hm 
mriotts • ii®aggr«ga.t.ioB p^s^sas*#., tii® ea« of Hirst 
and Toimg wiiioli leads -to ieej'sas© in flsoositj nM iaereas-e 
ill reducing mlm^: smem te lia¥e little ctfmt «a the iodia# 
&©lor» liowever, tie ^ttsstiea Is«a net b®«a fr«: 
titia '9%m^polnt, aM it >i^/ 1# aioifioant- febat tli® soluMli.s@€ 
•or ^disacsregatafi® bt&mimb as t riil© take tip less iodine 
tliaii tli© orisinal stax'Olies, 
fke aetioii of BacilltiE mao®raiiS ms fi^st obsetrei bf 
St&,ai'uin:;er (140| t# tli® ssltitiflm w&vlqtm starelies. 
Wm. tlie resultiag produats hm mas atel© to isolat;# .-©rystal--
liat 0oapoim4s wMeli wrn^e aoii-yet-naiiigp aaf©m«Btal)l« hf 
f%mt «mt toss©ss#i -tfe© property of foraiEg erfgtalliii© 
ioixj.m #eTi¥atif«s.* 
•13i« .imfert-iia©© «f tjfee S©MrdiJig«X' •tostrias to -tfi© study 
•©.f tl© eonstittttion oi staroli lias b#@a reoemtly ©afiiaaiE'ed 
hf fiideii aii& IJudBoa {141J wto liaf® slio«tt ttot %m 
•fi?©a a ettltiir® «f Baeillus laaoeraas contaiae aa Bjizya© wMtli 
will proaaee tii© dextrins rapidly from stareli aai in yielAs 
•Qt abetit p& e#at» iSiis tMi©at«s ttet tto fiestriiis ar® 
a©t syatJietie produot# of tlis aatioa -of limine Materia hnt 
are rosiduee froti tlie origi-nal 
ttiifty* Ms bees ievoted to til# Seliuriiager dexti^iss 
aai la §mm&l t\.'0 distiast oonstifeuerits iiave "been i^e'OegiiiEed, 
ss -
th# filpbt* aad tli© l)eta«-i8rbrias, rringsh-eim asi, kts-
©^worker® {Mg, 144,.. 145, 146, M7, 148) h&m e0asider#i 
til© b«ta-4#striii t# irepreseut a li&sa.sa60Myi€6 ?Ai.a,Ii ieomlt 
lj« deg©l|m#riz#4 to a sos'-rpteslag trisas«-to.:rid« aat %h& 
gtolis-fie?;tria to MfreseBt a t©-fc:rssa0ietia.ridfc. soiili b't 
depolpaerizefi t# a 4i@a«eli®.rifie« Tlie b®tfi-'i©x%iriRg wmm 
ifgportM t# give .reidtsii-tjrowm frisas witb. l®€iae aM tto 
aiplia**4©2ctrias to giT© fine greem b©«41©s» m&lftlml data 
am tte 0«positt©m ©f tKes# lialegea 4erlvativ©s sliowei. 0®»-» 
vayisti#a 4id feriag: oat t&# fast tiMt isAidss 
as w«ll as fs-ee ieiim© wm% imolm4. ia. -oceple-x®®.. 
The p#.lfm«rl;aatlon prooess#s ies-0:ri¥M bf Priagsbeim 
hm& been tispatei partly hf K&TwmT {149| aai. paytlf by 
Miefeel®!' treudenbsrg aad {151) apg#ar lia¥©' 
jiafte most »lls.bl« separation #f tt© S«tmrSiiig®r dextrls# 
t© get t.%e alpba-' aa€ tli® be-ta-idxtjriag aM. tte#e sew 
•iezt-rlas ©eiita'w.g la sli£iit aaomts &m& vmm mt well 
oAaraeteriz^fi* In their opiaioa tli® great eoaftisioa. ia tl© 
p^e¥i#tts work is tm# ts tiie fa«t tliat tti®.se 4ext.rlas fern 
•diffiealtly ssfa^mlil# .alxtores, yielding aidltiea piroteots 
wltk salt^ji wltli witli alcoMol «»4 witli stlieaf solveats* 
aat lifc# ail sae-k siibstsBSts gifs witti draiiarj aetliois of 
teteaiiiiag maleeulai' weights fals© Talaes* 
al. {15l|i lis, lo;;-) liave doaelatfsi tn&t 
t t teeta--4®ztria is a lem'SaesMrtA# and tb©' alfli.a-"iextria 
%M a ptata»coli«rlt© sai tliat slme© tie met^latet materials 
- 5i • 
145.5 per mm% giT# trisettijl 0.mmm la 
yielts ©f f« to iS lei?- eeat m tie gliicQffraji#s« 
imits siist hm arran^.efi in large rings of six asi. fife tisits 
respeotively,- fkls ooaeeptiea vm safpertei by stmiiesi 
%im bytetlfsls ef tfce aestris# ta 61 per is«at sulftn'ie mM 
•ta emparls-on witM. sliailar studies'oa laaltos© anti starsli* 
litJi, til# taztriiis aai Misty aetltyl tha 
optical ^©tatloas aafi l#4s»*fc?is titfatieo, wala^s p«ss#t 
tia-QurJi a aaxiaom at tfre fe«:§imiiiig ©f thm Mytoolysis aad 
tlien fell %& tho values fey S»;5i-S''tr'lBS"tlafl glmme^ aai 
gluGOse r»speatlTely» 
S&w mmh units as tiie S'tliarfilmger i#xfc?lBs mm be iaeor-
poratei ia^o tl# stareli raoleoule is Mffioalt ta sm# tli# 
fj'ftssst tin©*. Freudeaberg, wbose work is im agy©©a«ii.t. 
witli that mt til# SaffQ^tt aat lilrst mhml && t© a fm4aa®atal 
•aait ef 30 t© 3© glas#«©s aM as tfc® produotioa «f ©faiva-
le-at of tstm- aaft iisetlifl .gla#©aa.s &» s©-tliy*lat-et 
•strnmli {fi| lias iieAe sme ©tiggsstions %¥itlx tliese i-fieas ia 
mlai flSiJ, If- %h6 Solia^-timger iestflna are pTOfiaee# in a 
:»3isiis fielt ©f 14 per fwliieli my iumbtet ©n tlie 
basis «f 'tJie work- by fll4«a aa€ Jiudson) tiiea sueli a -textriia 
mast •©sear ia 55 t© 45 glmess® laa.sniM'li as tw© 
end g3rottp.s e^m present ia tiiis figuy© ©ae eoali a&siiae a fiT« 
m six se»tjered ring u-itli two side oMtas., eoataifiing a tdtal 
s5 4s gkmmbe •imi'fcs:*. • g® aarseeageneat. mm fe# ©oaoeitti. 
la »r® tMs «s« .Ss^tordiiiti;©? type exists and tiiiis 
•m 'Urn 
s-lareh eswli .possess a fiegfe-e of polpaerizatioa of mlf 3§ 
to- -45 glMmwe nait#., tti&% tli«s€ t^Tms of ass©el-
atlm Is J -primmrj taleac© a^e s-tif#s'lap#s#i by a sesliaiiieal 
"fcytotS Is by acptjlatiaa, 
t©«6-#tflatioii, aad m«'bl?la%i#ii ia assert ta%k^l&gmT*9 
poifTO? aualosy, Si« aarJced •i.m-Tmme is viscosity lAmi 
anhat&mmB -Qt 4S p«r sest liethoxyl ©©.stcmt mrm im 
attriljuted to tl© eafer^M uatyiag of th» knots. 
Ie0«atlj Sreatesberg «t al,* Cl54.,| liair# net© medels of 
tiie textrias tfe® plaacs of ttim glueose mits pe^rp^ntiem-
lar to tiie pXaa© of t'le ring* .1© fsxmT uLt.ii fim glmodses 
«^e r©^mi.ye€ to p-r-oAne© stiali a riag wltimut t#iisioa, fli® 
ring of tie fentocan M-s tiie fiT@ d^gea atoss of tk# 
X,.4«'b©iida^ arraugei, la am peiitagoa* ' &%mm 
oae aai t&we lie ifi -oii© plam© aai tMe otliei' earbon atoiis ia 
a #e#oat plaa«-» la tie- beta-ierferin, wltM six mite',, tiis 
mT&es' ©xygea atoms a» im'two plaaes* 'ffct- amtiiors eoapar« 
tti.es® stra^tmres with, tim liases mmw' Qf staTQti tiliieli 
was famalat-ed al»ag. tti# fo.il®iiag limes CiO?|.* 
. fli« proiuctiea. fej the mtton of ef mu* 
.si4#yafcX© amoajifcs- of toxtrias eoat«iiiiiag probably six 
gli^os.©s ilSSi laa led td tiae idem ttot tMa enzyme aeeds a 
large .sfm'@.iag %®t.w©«a points of attaaliia©.Et of easfme aal 
sttbstrat« ait4 tbat sneli a sijuoinis is provii@4 by a spiral. 
mTmn&iment iiaTing #tx .gX.ii$«#es for #s0li eoaplete twa of 
til# spiral, Ima linages fcj gii. ^lue#®© units mm 
tst# «st pfOTide a Msla 
f©!* tateypf-etiag tte #le«mge ©f tiis straeturt ist# tm-g* 
mmmsmmg ginseie aait^* 
stee& »l#(emie to eontaln ZO ^;l«eog#s.,,| 
a.ii#& fitttsT'## «# e. sp&al #.f fi?© sl©s©ly 
pantet oolls, of ^ isii i.#gx*«i©d iat# 
«lfc0g@ l>y CeorresptjMiag %m S§- #«s1# eoa-* 
T#^si0a) ast tte- ya»tatsg: tf« ©» »si.g1 ,^t. iae t:© 
psMjm .la #«® obseurtt tjp© ©f j^lesul«.r assoeiatioa# 
..f»^®y:j. MmB» suggests t&at the t#ftta« eolorlJig^ 
property mast dspead ©a %ii® tr«#€a«s ®f -fctea mm eoii» 
pl®t# «oil ©f %li« spiral #.iase ftepraftttioii by alpiia» 
amylase mmtt&fs 
mat^mt- m 
iSiis- tiiests a stefty of tte@# mstliois #f 
fi'astloi.atiiig starclu ©l.#®t3e©tialfsis> freezing ©jad 
©•asfwtic ai^estioa. It was a©e'@s.sary %q stufly tla,® retro-
^aiatiem & agiag #f stareti faatt-s t© 4e%e?iaim© tiio ©ffs0.t,, 
if &nff ©f tills flioaememoa oa tlie mtt&oi ©f ele«trMigljtie 
sepa-rati©!!^, A eamparatli-® study -©f tli© 3t®sidtial textriiis,. 
fireparei bj b«ta*«sfl«a« tigestiaa mt ordtmyy oQirastarttli 
dPd waxy coi'nBturoli, was Mit© to thrm soa# light on tli® 
jjaeatlm &i tMe li#t#s©g©ae<ias structure of staxsli* 
Tills stmtj lias hm&m aoaoerned pi'iaarily witli eeirastaysli 
altiiotiGti, is s.mB imstfxmesjf mthm starokeB. h&m hmm mmi, 
for ftuffoS'®# &t e^iaparism, o#riistar!Sli| ia ¥i'@w of 
its great dissimilarity "t© 0rti»a^f lias teea 
ms#S tm a-^^arlsea tJajreagbemt* 
*. 60' » 
SPSMStiS 
^reotionation of Starch. Wmmtm bj llestroilalysis-
®l,eeti''0cliaiyz®3P described hf Mimn aai l^wsom {1S6| 
%%ms ttstt B%me It was 4«gl£Ji.ei t© ae»t %b» r#f^r©ia©nts tm.. 
q^uantitative wts'l oa s%a.mb.m This spp-arstas. km the aivas-
^ag#g Qt a-iargf •reime 1500 a largt oleetred® 
afea, lainlaiia. •itstaBSe betife@a tlie eleot:rQ4®s,. sfaall ©l©©-* 
tret# «oiipai'tm#iits ant .«ase ©f iaaiiipiilat4®a» It «ae Qferatefi 
tmm a soaroe of ai^-sct. om-r®nt ©lectrioity smppliet. by a 
tube roatifier equipped with reeit-feaoes ia order to 
msf the ;*«j3.t#ag©« Tsriatisa ia tli# eiif^feat &mmm from zmm 
to SOO Yoit® witli a ©apmelty #f WQ silllasp-e-i-es ms ns-ae-a-
sa-jry# Tfe« progress #f t.k« elestroilslysis was fsll«w©i by 
itotlug tlie ¥#lt6te «,a4 -g@lsg tkrott-gli @«11 aai 
ais© hf -fcltetlag tli# lituifi tmm %h% mleotroftf eMabers 
ml%h .11 &mm m 
Hi© tata presented ia ffa'bls ta&en frora tlie pa,fsir of 
Wlmn amA Bawson, are eJriara«t®ristie ©f tiie operattoa #f fcto 
©lefltredialyser m & mm pef ©eat ©emstaj^eli pa.ste* Si© 
applied TOltag© wt-g from ,tOO at the b^glming of 
dialj-sls to 500 •@lts ia tli@ fo«r ©;:r fi¥# koarsi, 
taking eaif# e was mmT imwm tlisa atemt 10§ 
•ailliamf«res* 
SI 
flBti f». '©f DlaifBis ©f a Oa« P«r Seat Oomstar-eli Paste 
^ "~'***^Sa'le oF'irecliroli^e fesovai" 
Hoots llilliamps* 0«1 1 Acid or Base 
Aliodg Qo/hour Catlio-d# 
c 150 
0,5 • 105 5.a S»4 
1.0 8$ 4.2 1*5 
£•0 55 3»2 ' §.« 
3.0 55 2.S 0..? 
4.0 m 1.9 •0»6 
5.0 30 1 .0  0.6 
6 .0  28 1*3 0 .5  
7 .0  28*» 1 .1  0» •% 
11^0 28* •• 0 .6  0 .3  
15.0 0.3 0 .1  
» S©t ooaparatiire raadiags, surrest BQmm was ai4«.st#<l 
to SOO f^elts before ©aoii readlag* 
•.» fi»®« ®i#etso-lyt© f^aeti#allF all ^©iiovafi. 
Dl3ti»0t #«tsrsti$a ©f ,:el - xamm Is i^areat, 
**** S«faratlan &f gel p&as# is eoaflete* 
Hi®, attliot flaallf aiQftii of oa© ©leotroti-
alftie^ .s^pei-attoii# flie ass^t &t soluble fraotlea was aaleu-
latefi. fr<» thm amaljs#® of two^ 50 oaM-e mm%%me%@T alifuots 
©f BUfmwm%&s% liq.uid, a»i tlie total mlurae of past®,*-
ffee material £a the alicuot 'saaples ms foim^ a.ft#r tli# 
•saiiiilss Hat l>@®ii. @wforat«4 t© tef-ass# mi& bremgiit t© ©onstaat 
*#ifM .ia am ovea at 100^0* fii# iiisolaljle f^-sstioa was 
tsylv#! bj 
tMs proo®ta^#mg fey slt-e^riate f&ioli 
consisted ot smeess-slf© ,r@siisp€»gi#ii #f ttm lasolubl© 
•"* '62 "• 
hf ho%llng f&T fit® mlaat#s ia «• tmBh. v&lmm of 
wat«r f©ll«w«i ftasb tise by €l«e%y#(Iialfsis mtil thm asoimt 
of salable fraotlea la. bup^wmtrnt betaae. aegligi-
fii0 soluble f^aott»a «s f®iiii€ fy« tlie t^ltaes ©f 
suioemetaat lifiiit la egeli separation aai tfa.® aaaljses »f 50 
ctjblo Qenttme-fcer slitaots of mQkm ^Hbm. it ¥#as -t# sired te 
is®lsts tli-e solabl© fraeties,. tfc# .sapeiraataat; liciiaors fmm 
GonQemtmtm^ ±m rmim to a .fe» teafired ®«bl,s seatiaetefB. 
aa^ t.r©at©ft wltti tlif-ea ©r four •voltaiss of aleoliol, fJa© pr©ois>"^ 
it-atefi aate^ial -was allowat t© settle aad after teawlug off 
©f th.# aleotol-mte^ solutloE, was teliyirstti, ia stos-ol-n't® 
ale©liol..» finally it %«a filtered to,r saotloa an# irie-d ia tli# 
Taouma. 0¥en at 70%# 
*31© , slimy J .gelatittQas -yesite® tlis final dialysis 
wae^ aft€r sipltoainc- off tfre fittp«»ataat' treated 
with ••liMree to four liiaeg its wlia®. ©f absoint® aleolicil# 
M£%m settling itsfi, 4«oanl>i3i-2, the tmmQlmhle traetloa -was 
©©mpletelf i©&y4^at©4 In absolute «looli0l# mm thmi fil-
'by sttstlsa,, iris€ is w&Qum at 70^0,*. ami weigliet*, 
lesttltg 
QmrnsiTtmrn mt tm tm ie.t-emialag tfcs d&m&B of 
fractisaatlon by eleetroaialysis*- f&e fsllowlag. teijmlatl©» 
|f§&l#s U MMi TO I mh&ws the ag3P®«s«mt of tti© two f:jrG#®aiir«s 
tos cormtaroh past® -pfspa^ei by Heating at for tliirty 
siamtes* 'fties© pastes if#re imss®# a saall Mad 
 ^63 -
ttee# tlrm mhlQh. was .ro«ii-t by mt@r®se©pi€^ 
«asiaa-fc.i©B t# lately Tmptiir-t tti.® swollsa .graaiAes# 
Paates «f m% tmm tMc %-m pm 0«a:% ware asti» llectroii- ^ 
alysis ©f aa f««r i#r oeat ee^astareii past# gav# 
a g:eparatiori after g4 hours but tti# s«4iaeat m insola-
hlti mterial oeeupied praotlcally the tetal f©lme of tlie 
sell-# 
In $&meml about 20 liottrs w®jf«. «llo»M for sepa,ra-
tioas*. Altti^ugli til# aspe»g# fell tio a o-oastaat aiBlmiis 
mlm aft#r about, tea lio«rs; and & sefgi'atior was obserTafel® 
Bmu'&ft&r I about t-m hours)M&lysms wmm ooatlaii#4 tm 
&& aMitioaal ala# tm tea liotj^s to iasare oomijleta s®paratioa» 
CoasMerabiy less tiii© was far Um eleotrodiBlfBls 
the rssttspeaiei F#siims«-
-mpU wz» Beg^e-t ©f #f Maal®ifl©t smmfMrnh 
past# as • hy analysis'sf gafesaatsst 
liciUid folioviing first aialysls. 









1 1.25 5d»5 
2 1.25 40.0 60.0 
s 1,S5 4£«0 58,0 
*• * 
f:4SU- fH* 0«gre# ©# fraotitjaation of @ittalsifi®a eernstayeli 
paste as fietermlasd by r«p#et©4 dialysis &M. 




















1 1»S3 <3^*9J f«*l 36,0 eo.o 
g 1.53 <i5»S0 6»4i^ 4!»2J ii»0 38,3 60,0 
3 1*25 ^•Sj 2)|!?j 2#-S 4S,9 4S-^6* 
» fills -ralii© was Im tm mmm Q&mn.m-
fkeae r-tsalts mhm tM'fc tii« few- »tli04-s giYe emtparabl© 
'^aluos for %ti% reia-fciw aaomta mf solubl® aM kmmliAlm 
feastMas tm asf givsa fast®* %m smbsdrimsat. 
Mats tii« Bwr# Tdpia. motlioa, aoasistlas #f a 1.11.61#-
alyfcio sepsratiim,. wma mm€* 
"eitm&t Qf 0f pgeparlais pMgte ga th# iegre® 
of fgaotionatlon of ooraataroli# Oorastercli pastes of l«3i 
f«r e©at seae^ntyatim,. frepar@i by .liaatiiai? at SO-®,. 100®, 
ISO® amd £m a of thistf wdimtmf were o#o.l©4 
to ro«a ant thea «leetrodial|-2-ti« T&e aetli#4 of 
p.repairiag tlitse asfi otii®? pistes was to £UBp«M tbe 6a.l0«l,atea 
w®i^t of stsroJi., 6O»e0t©a fmT molstur© eoateat, is a. .small 
VQltts© 0f wat«r.y tli«a to tiiis sasp©asi-o» lat.0 a glTen 
rolime of water at tti« desl^ei t©m|i©.ratttr#» *a@ 
pastes wmitm stirred tlirougiiout %h& f-gjfiod. of iieatla,g sal 
imriBg tie- tls# ©f aoeliag to 3?o-©a tsapeTatui'©* la orier %q 
m -
mfQiu •£,&# tm w&uhlmz off t^s past^ aileriBg to-
%km wslls '©f tfae mmm% a sll^tly Imgm mf past# 
mm was aeoessarjr ws pifgpaysi aai a giT©a of t,to.ls 
was iatroQucecl into tli# Aialy^ari,. 'So pas-tes MeatM at ISO® 
«a4 3,gf%» w®fe Mde a.j> in is^^iliag aad thmu pla&e4 la 
tli# :m%m%mm &% the desired 
fli# r®sal.ts ©f tUeBm sjip'tfiaeiitg ai"# sliom la fabl® fill. 
14B1.1 fill. Effect of t®iiip©ratiire of preparing paste m 











8D 14.0 86,0 
100 22.0 ?8,0 
120 w* 0 « W 74,8 
1:::9 Sl,l 68»9 . 
litli tliese tislys©®- it wss ©b»r¥©i.. in from %•!«• t» 
liettTS- tie a®p«?ag» Mai %& a •g.esstaiit .siaisaa 
talii# aa4 sef«rati#ii liat begm* to tlttmmm.. h&m-B w®^e 
ali#?i9t tm s^paratisa*. fiis iasolebl® -was 
foiMfi to ©alis-ot sestiy la tHe bottom of tlie ©ell xatliei' %hm 
#s tto# «l©e-troi« laeiatsrane ms wbm <ftbs«rred #itli tfr® lio»ogemiig«€ 
faates fyepas^et at 
Iffeat &f ttm ragtore. of the graauleg qb -the degye© of 
fraotiosatioii of oornatarsii, la a wr^oedins seotios Cpage 6SJ 
it '.lifta fe#«a slio«, tlM% .a#0liaiii^#al wupt'wm at tlie graaalss ©f 
•im -0^ 
mTmstamh past*© prepared at 100*^0, leats to aa isoreas® ia 
%h& mimtrnt solalil# tTmtlm bj' eleetrMialysis., fti# 
temtl%8 slQwa is fabls fl ar©', tm ttie sak# ©f eo^«i?is©ii, 
Isslmdei ia Tabls XZ sltb otiie^s oa pastes wliioli 0oiitai,a©fi 
tm uBxupturei giraamles* 
Witli tlifl. eleetroiialysls Qt %Um pastes prepared at ISO® 
sM 129^0., feUf ial'tisl smftrag# %fas veyy liif'ii aad mmMm'* 
abl# bim€, f^om tea to t*elf« hQm»^. elapsed hmfm® a mmt&nt 
m£Bia» falmm wm -mmhrn^m^ fliese pastes w«i?© dlalys©t for 
ab©ut 24 iiours as-4 at tlie- ®a4 it was B»ted %im% sa#li Qt tli© 
Ittsoliifele -jiateifittl M4, 'M bdttofa -of t&e e^ll la 
a©ati?ast t# tbm hmhmSST' #f Iioa#geaisei pastes p?«pa.r©a 
at 100®G« 15j# past© sat© fros tE# ^Sry-gromi starftti wss 
fraetl0ttat©i ia a bent- IS tears to giw a q.al'fce ©lottty atip#?'*--
aataat liquor.. 
Sleetroaialygj® of wax;/ ooragtareb. paste,». a 1»16 per 
©eat paste of imzf oornstareli bf feoiliiig, .for tliif©# 
siautes «m# tts«4«. Miorosoopio ©.xasi-sstleii mmal&s. tfii# 
0f s»ll«ii uaruptared fjeaiistl.eB:,j a tm msw©ll#a, 
;?ranal®.g wlilefe still stow#i %k& ©iMraeterlstie po..l6ri.satioii 
QTOBBm aM aiMSFsa.© .s*ll feifefringeat partieles* fli«.se 
W6m l&tm tmmM. l»© b® ©aleim eajcfcoaaUe. fb© paste was 
pmm0& tiir«tt|jii t.lte liaai ea.alsifi«r tiiir## tiaas wMeti 
s@r?cd t®-, rmpt«e the smllm -gMiiules.. sieotrodiaiysis -©f 
tbls ta.8tii'f©r fif«'4ay# 4M B#t effect a sepsxatlo.a* 
if 
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Progerties of the soluble aaa liisolable fgaotlons 
•#btaiB04 by el^gtrodialysig' sf g#^s.tare.ii .pa8te§,» 
Goluuility 
.leit&ar oae %ti& freotioai is solabl© ia the rssl 
'm&me tli© w©rd» In ewmf ease tli# siif«ma1i®at ii;tii<ora 
•t^at-aining tlia so-called soluble frafti«a wmrm slo-tidy# flie 
iBSOlubie fraetiOB or asylopeotin m it hms hmen eailcrd was 
fomd to fee ^asilf redispersed la 'ooiling aad is 
obviously ysspoaslbig for tM® pu&tiac- a-ai g«lllag propeyties-
©f -staroM* 1?&# soluble fKiotion wliioli is 'kaowa as beta*--
aayto.g©. #a?' amyldse tras very aifficult to reitsfers®. lv«a 
prolQeg#d feelliag was aot suffloieat tQ effest soimtioa. 
Botli fi-aetioas diseolvad readily In E»5 oent a^meotts 
a,lkali to trans3a.y-.efit solutionis. solutios ©ai'lo-
pe#tia be^eass slea4f white oa a^-afealisatioa "wJiils tHe soltt-
tloa ©f tftes .not# 
Iodine Oaler 
Bi® a^iofeetia aat tli« aaylos© ob%elm«d by ®le$tro41-
slfsls of cornstc.rofe pastes gav# tteatieal blue 
mImB. witli iMlae-pote seitm iodldci aolutioiis when ©oaper«4 
ia ©^iial e#a0&atratioas. fbe aaylopeetin prefaxsi &©a tli© 
60§--'li9iaf g»»t staroli by ©leeteditalysis gave a ellgiitlf 
purple s«l@:r wiiile the gay# tbe .©iara^teristi® bin® 
color. 
« as -
Cptioal o »ati» 
1«@ t# tlis inaMlltf %Q ofetaia Qlmr Bml&tlmm of tli©s©-
saagles ia t&e rotations wmm m«asiix@€ ia 2..& p©:r cgat 
gtu«#a» s.©4issi feytf«^de» Oxm-tmMb gram a«m:ples ia 2§ 
safele oontimete.rs or solution wmwrn I'fe© roafilags w&® 
%&km in two deeiaetex tubes with, sodium llgliti* »-®e fsfele X 
fm- %kb w&lms -mt -qptlml mt&ttmm. 
f4BM X# Optical rotations of the soluble and iacolubl© 
frastioas obtaiasd by el««trofiialysis of sornatareli 
pastefj, 
Sample 
lasolttble fraetioa, by ©leotrodialysis 
ii«3a20geiiiz©d ©©rnstsrcli past® 
prepascei at 100^0# 
soluble fi*aotioE, by eleotrojiialysig §f-
homogenised ooicastareli past© 
prepered at lOO^C. +141.E® 
l#teisg ¥ala# 
Tlie r«iiie:iag rmlmB of <l«i:triaa mA others 
mprnte^ ia thi® t lesis wer« detsralaefi by tfee a«tlioa of • 
liMiafasoa* Higislabotliam ©afi yar»w {81| wliieii wes briefIr «© 
f©ll©wii 
Stiitabl# qiiaatitles -of mterial i»m to »4 jaads 
iat© a paste m :iis#ol¥«d ia m&%m w®rs «©igli©4 iat© 50 -O'libi-® 
0eatij»t®r • ©satrlfrnge inu©s aai tiie welgiit »aie up to IS 
grans mltti Mv® eabie ©®atim@t«ys ©f s. *©4 f©r oeat 
7Q' 
gitiig0#i wmwM- a44#ft», I*estf $tii>i© ©©atiwteirs of 
tieilimg lysltr f^ fmparea 'by iiixlag 3,& g^asm &t 
bqIM ais«4 l^i out lo csatimeters of saf-
h&mtm m&lutim** asft t*# oubio #ea:t.i3a©.t«y® of two. per esat 
eofxi#!'- smlfat-e solution, -"mm %hm&. foayed lato^ %M tttb®a 
wiileli w«r# csetered v^itJi wateii glas,s#,s aai Heated in. a beiiiag 
**ate:r liath fia? hQm»* fM# t-nfees wmm thm a.M 
eentrif«ii«<i aatil tt» etifTOss ©xiie al-emg witk m.nf miissdlfed 
»ta.mtL fnim&A s ieflait® Isfer oa tii© -ffe© supex*--
aataat sipiioaea off aiii tli© wasiied fey 
g-fcirrlnr ap t#ltli witsr aafl receiitriftitdas aa-fcil tli© %jc.£]2iags 
were colorless, flit •etifr«iia ©ailS# *is iiBs#lTr«d 
la tvarm, aoidifi©! t#a iron aliuu solution aai 
titratei tiltfe *ES 1 e^x-i® s-mlfav€j s.Qlutlm*** wiMi me di?op-
mt tilmtot ©-plieiiaatJircfline solBti'©a**** &s iateyaal laAioator'# 
A blank' expariment ith tim, .©abio #©iitla#te^s ©f .04 p.er 
mmt gXmQm sei-uMda alose was out at the mm^ tlma 
.aafi %M titmtim fisure oDtttimei «s saibt?<u«.te4 fros tMt 
of tli-e gliieos«-sta»lt sixtnf®* fh.e titration ilff®rea©e^,-
ei;pr€ss«t as sllllg^ess^ ot copper hj stiltiplyliig hf th® 
• .^jdroms 150 part#| llaSatg i© pa:rts* 
•* Aiikydraus RagQQ.5 ISO pis», SsHSOg 50 pis*., water to oss 
liter* 
*•* la 1.-0- S BUlftirls aa-44» 
0,695 gas. .ferrous sulfate aad 1«48S -^s# ©-pbeasntiiroliii-© 
in 100'oe^ »iter« Dilute four fold# 
~ fl *• 
faotor was difided li* ttif ¥ici#At of the staifsli 
usei to £l¥9 tiie retmeisg Siis is espresset as 1^^#, 
"Bic results of toe d^ttraiaatioa «f reduoiaf! a^# 
sli#«i in Table >:i« mints f-er '.eltalii isagtli w»^« 
lat«t «.g«®yiaiag t# frea tii@ ratio ©f tbe retaeiag 
•f0w« mi %hm mmplm Mist ©f mltm9 vjliloh 1# :r«ijQrt8t 
Farrm? to be a,055«. lb# aeeept&aoe .©f fslws f-or mh-alm 
length mmst to« provisional "a.s was brooght oat in tke «lis©as» 
sioa Of oa t&ls 
fiHtf. Mm-. l«toslBg -©f seiabl© aai. insoluble f?ae-
%%mM dbtalasl mwmt>&mh bj ©leotro<3ialysis» 
length 
Gornctarcii 3*5 ISiO 
oorns h, ^a.st#t aat preoipitatsd ^itii 
alcoiiol 3*4 1300 
soluble fruction, by electroaialysis 
a liomogenized paste prepared at 100%* 4«:4S tfO 
Insoluble fraction, by electroiialjais 
of a iio«seiiis@a paste prsiM-irefi at 100®C* l.wj S^O 
Gornstiireii, tears in a Mil 
mill 14,u0 SOO 
soluble fraction, hf ©leetroiiialysis #f 
a past© gi'epared frosi tlie 600-liQ-isr 
Ground starsti 13%St SIO 
Insoluble fraetioiit by eleotrodialjEi^ 
of a past© prepared from the SOO-iiOtO' 
gfotmd starcii i.*BS #S3 
- f& -
in stteapt t© iet#,raiae Urn reSiaetag falue ©f waxy «orii-
BtatQh w&s. OeatrifngatiUii. of tite sampler 
r©smit@i im a *olisiBeag o3 ia, the bottom Qt tii© 
fiia •fci'tsfs.tiQa ?alii«3 tm tii«s© samfles were less %Mm tli® 
blank. 
Disctiselon 
®i@ restilts ef all 0l««'byo4ia.lytie smpmmtlQm &m 
smwn grapM^alif ia ftgar# Gertais #f %hm@m &m i» agr®©* 
-^lent iiitli those of ©tfeer mmkMrn wh& as@4 similarly treated, 
pastes af corastareli* teylos- Brnkmrnm (Bil obi^lnei 
SS«5 -pm oent #f an iaa-#liibi® fr&eti©a by ele®tr#sialysls #f 
a liososenised pe«t.fi prepared at lOO^^C, S4»l per sent ©f 
s SQla'Bl.© fyaetioa fey s«ti»eataMoii, &t a ^si-te jprepsred frm. 
SOO-lioiir dry-grouafi e eras tar oli#: fafl©? aat isresstesy (^.7) 
obtained SI#8 p«r -©©at ef a soluble feaettos fMia a mst« i3f 
672-JiQur €^f-gy©mft hf #l»#tr#41alyslg.» 
from, tliess tbe^ gentfal «oiiolusion s«a to# 
iram tiiat t&«s Asgj*©# ©f S'@f.aj'atiofi of a s-ormstereli fast.^ by 
«le§troaialjsis ?#ill depeM ©a tM© t.-eii|>«»t'tt:re at *flii®-li thm 
p&B%& is prepared as %tfell as uiis or absenee, of iatact 
•griiiittl«e, 'file tia« qt h-®attag mttt^ally -would tava as ©ffest 
aa€ "km been iiia4e %hm B&m Sew all -of tkm^ saapl©s* Biirtf 
was ag#i as. It is ,g#iat^ally ao-®©i)-t©i tkat littl® 
tmthBT oliaage ia tfce 4«gr®#- 0S &imp%wmi.%y of sterol tak-es 
pXmm sfter tiiis tis® of ,b«atiag at a 
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50'^- so'' /oo^ //o^ ' /20° ^30°c. 
TeMjoerd^ture of /^gyi? d r//7 y 
fl^HB: 1» gelation of ttio ruptii^e or tk© gf^aaiiles 
a.na ©f prepariag pas^ to 
til© cl©^s© ©f frsotioBatloa by ©leotro-
dialysis• 
Xiitk the tiai.«sgesisst pa»t«s %li« r©r acr^ #f soluble 
fmeties is #M«wa t# iaereas© Mltls tlifj toi^«mtar© of p-^epai?-
iag til# EowmmT',: %M1m %m4mmf t© i,s«?^@as« #f tie 
amenst ©f s®l,abl® fra«tl©a wl%h t#mperatar« ®-t 
thm p&mtm mmm %&- m bf sma 
pkeaatenus as is mhmu bf fact ttet li-«Qgemtsati0ii m 
t&ii- ^rnmxlm of tfc« lOH^e# past©. iaer#a.g«€ tm 
sslatei# fraetioa tmm Bl- tv M m&t tdiile sam# 
mmt: &i til© ISO^O# p&Bte solmblB tmMtiam from 
Ci5mB t.6 ©all* '34 f©^ &eii¥» .Baetiiemore a paste prefsrad at 
100®0,, lia»g«Msei asi. then lield at Mt%» for 50 mlaates 
gif®s ©Illy SO pmx" mmt ©f tli« aolaliie fraetlm^. -flii# la,st 
eliesks witli tli® 3i»l p®!* sent of solmbl© fra$ti©ii ©•btalset 
*itli tilt Qiili»ogeiiis#t 1ES%» paste aai tfeat IMleaten that 
tJi# i.egm-0 ®f fiisc-iesaslsatloa sf the gpasmlBS im tlie 
f#a%« is fio.'fe fmthmw lif &«»geaimatiem» from tbs 
mpprnmrnm of- tti# sasves- it wmiX€ mem f^feabi© that rapt'Hr# 
mt tlie sraaulea of aa i®%-» past# wosld %& a Itsrser 
B.mmmt of tli-# selubl# %Mm wm a'itolaefi "by Ii®a0:g©mi-
iiatloa of wltP pt*iis«y#i at tti# liigli#* tssiperatur^s# 
Biis eouM »9t 'fee a'# the criiiiuie# at 80^0» tmm mQ% 
M-mllm emm^ to mdm-^ mptw-e ia. tHe a«ll Mai emttlsi-
fis*» 
'Bi# la^reawt #f -yr^^slag tb# i>a#li©s mpiymrb 
to l^at t# ia«r®as®t gs®-aats «f tis,© solabl# fra«ti©a oaiy 
ia so fay as t% 'teiags greater tisorganimtioa ©f tb® 
? 5 
rml effect of inox^er.f.ed t«mp@ri.+urt, is 
appafeatlf i®e:^«as© %kM fimEtiliy Qf %hm sdltible fraotiom 
o:btata#i tiy els^trodialjsis. 
Iiii0 canaot ©« Miaed toi- a aor© 'mpia 
repx©<iipitQtioii or retrografiatioa «f ttie fastes freparet at 
tesF®Tatiir«t* la a later sectios it is stewm tlia% 
•tmt«3r fctie eoaditlons ©f tMe ©lestrodialf-lls SQp&TS.%iQm 
littl# ©if no retroisradatioc %6imm plaoe am.t fttPtliomey© tlat 
mtmgT&Mtlm is sl»«r wit&' t3i@ pastes fTO$ar©A at' &igli©r 
teapera tares, 
IncreasM aiiat. briag aboatr a Gbaage is. t^e 
•c©llei4al soatitiQ-m ©f tli# stay©li-» sigaif ieaat in tiiis 
y@si>©#t are tiie obsenratioas tlial# wit& i^e fr«©geiiis«4 pastes 
at Ig©^ aai a iittl® MBgef tiii® was meces-
#aTf tile aap€imgfe •%©. 3f«a0li s rnXmimmk ¥slm« aai tm 0«para«* 
tloa t# bagin. In aMition, idost ©f tli@ ia.soi.Mlsl@":fflatej»lal 
s«ttl®4 ia' the e#il m& iid a^t e-elleet'" ©a the 
eleotroi# mesteaii© as ms obserTefi liitii %ti.e .lio»-g©aia#4 
pastes at fli# iMp,lisati@a is that iao':reas«a 
tamp-erafureg Bewwe tm liberate jk.re<^ ele@trolyt#s from • 
til© starali ia fteeOTiaae# with %be views of' Saa®#* Tli« stareli, 
f3?e©4 elea-trolr^'® a©"t -laigmt® t# tHe M#II-
brfaii® ii€t^ til© no? mm, it y^@maia sasp«at#€» Witli 
tk® iiili@»g«aissfi tastes tli@ aiijerag® f©ll rapitly to a 
iaiaim« mlm© mM m^pBrntloxi feeganj. iadicatiae r©lativelj 
.iraall amoaats. ®:f free eleotroi^tes «©» p^-ossat# 
*• 76 -• 
It i& %Mt til# fraotioaatita. ste.feli^ 
is fartially d#te?iiiiii®i hf tiit distribmti©.!! 
au^ attactoeat caf electrolytes, l«e«, phosphori© aM fatty 
ael-i p©lm-f .gretiys* Wbm. tills jpelation,sMi.p ia -ilsturbet 
eitMi' by heat or toy medianioal rupture &t %tm gr&aul©#!,. tli« 
degree ©f separatism is affected. 
'fh# imsrmm- ot %in$ »olafel« freetlea t© QQ per m&t in 
tli€ @as®.of %h& 600-iioiir dry-groTmd s%aye:k aast b© .attributti 
ia payt to |-iydrolyti« oleamgs ist® «slier Mle-etilss as 
iziaiOfcitei. hf til® iiiQrmme &t retoeisg pavmr tmm S«5 for t&© 
original sta»& to 14 for tie ground starcH* If tli© feteelag 
mines ©f tli# soMble- ana iBsolmble frmtims m&j hm tfi'cem as 
as iafileatloa of siae, tbaa It is: tMt th© iagala-
Ma f»eti#iis im mmh esse Q#asist ot y®l.ati^«lf a©l# 
stms Vm& 4© the «'®respoMlas soluble fj'astioas ©fen 
tlie fi«gr«® of fraetioiiation ;,-uiy l>« sMftet ia ©ae 
ily«<Jti0B tlie 0tb©r depeniiag on. tlie treatasat of th.© 
past® toefor© @l©@trQ<lialysis, flwt t/Le pfiftlele size of tli# 
iaseltible ,*t#i»ial is tliaa tliat «f tli© ssliiljl# 
mtdrial is g©a#rally 
Finally^ it sfatould p#iatefi ©mt ti»t tli® so-eall«i 
solmbl© twrntMu ts a©t m&tmllj sslabl©, Ita selatlijas 
ta&sa tm& tii« ^imly-zmw && slmAj aai,- after isolatioa 
bf prmipitatim with mJmb&l., it eaaimt 'M in 
vmter mms. with boiline. It woitlS b9 hmter to iefiae it as 
tim f3?a0tiofi reaaimiag suspeBil©a in tli« liq.tiot' &ttm 
ele#-tr®tialytle ©taiilteiaa Ms hsm estaMls'tied*. 
#f StassM Pastes fef fre#gl'Bg 
tlf# .I«niiJ*#4 ©f 2«5 jer -osmt pastes 
w@ye frosea im ti o eleotrio f&® tia© r«ftiir«4 f©i^ 
f»®2tag m^s abeat tte©# iioiirs.. Bi® froaea fa,stie. wag tli©ii 
melt^A at toq® temperatur® and «®iitrifiigei.« Bi,-© sediseat 
was deliydyatei in absolute alo-olol^, im wmm at 
aai sap^raat-ftiit litaer was -©oae-eBteated ia 
veou© a1^ 4§®0, almost t# tffmes:® aiift wa-s t&@a treat«4 witb 
tHye# er of als-i&tel* fti# fieeeifitatei mterial,, 
aft«y t#saiita.'fci©a ©f tli© gl0o3iol-wat®r aistaife, f#as- dehydrated 
in. absolute alooiiol, Finally it «s by snotioa.^ 
'iri#i-iji fas-uo at 70%*- &m&. weigliei* 
Result6 
fli« €ata, f» a mmhmr^ #f 4iff«r«at gaaples are stem la. 
m%l& Ml* 
cornstarch pagl;#s ©Itlier li#mi>.gsmt2.eS m mitkmm£Gm.ize& 
BhQm ribboa-like fiiiis ia tii© is»3.tet tastes# xhese &m 
staiaei latespc him tii.th aliowg tli@a up mmm 
elearlj, fli© laaterial is «sB%riftii«€ #iiti to gtte a ti htlj 
sponGj 8.-«41seat Isatiag a water-slear anpematant 
flSJI XXI^ Dfgree of fraotioiiati©!, ©f staroJi pastes 
oentrlfugatioa of the itelt®-! pastes# 








Com Mittd at 100%., §s.a 5*e 
0orB Psstei et 100^0 •, h^ogmlzed m^b w A 15 
Corii »st®t at fciewftBistA 
Corn ary-p.TOiisfi 600 hours,, st 100%* 60 •€ ma 
7mxf mm PastM at 100^0» § IQOtQ 
potato fast#4 fet lOOO,', ?9.5 i0»4 
fspiooa ,?as:t#4 at 100% • 
i®tt* auperaatsat lifuor from eleetrodiaiy" 
sis of lim.qqenize& oo?astareii past© pre-
pax-ei at 100^0# 
4 sliglit iemrsatioii 
»s. obaerTed but «.s sot 
sharp enougfa to allow 
separation. 
fe»f 5*0 
* Melted ta.st€ was hmte& t© boiling aM befeye teat^ifaggtiem, whiok left a 
•oloudy 'mxpBTmt^mb liqao?* 
•«* ( 
fti# selteS '©f ©©rssterali i«®s a»t. 
sliw ieai ribbo3a»like feras tat ©©aslsts ®f graattlar' 
saoypfe&as Sies# eetttrifng.© -out mmtlf t& Imwm 
a wateie-^elssr supei'iiataat liquid, 
A'iislt-a4'eoni.@fe»li p&3%e ferougbti to boiiisg 
oeiitrifEgatlon ##Si»ats ©aly slO¥#lj, fossisg. a loosely paeB;®! 
isfosit aad leatiag a sllgMlf Glouty Bupem&tam'b li^ata, 
fi#l.tet potato starcli jmste did not to .glm thm 
fibrous, spongy as tli^ tli© amimtamk past©©* Flake--
Itk® f&mm w#r« obssi'mbie, brnwew^jt. im the past# lj«foy:® 
aeat;rifugati©B* 
Ifasy eoyast&rsti past# iait tlie saa© appmrnmcm- afte^r sielt» 
iUiZ f»s hetm-e frees tag aat siiow«i m sign <if a s®para%ioii on 
ceiitrifugatio . 
, fapiooa mtmmh gimilarli' Mt tlie «aas app#araii&© efttr 
aaltina as before fre©siEg» 1© goaarete ferss fisibl# 
mfior til# ii4«»se.op#» H»8¥er.,. a sli£,lit li,a.e of •iena.rtat.les 
m&M- afeservei oa oentrifijgatiott bmt %m.a ast nh&Tp mmn^U to 
wa»aBt s#psratim# 
Tke a@:Jt#€ solmtloa of tii« t)«ta-asfl©s© fr-oa «©mstiar0:li 
eontQinsd tlie filaj, f^fas 0b-s«fif«d ia th® a©it®-fi 
pastes l>-at »#re rniai saaller#, Seatrifttga* 
ti©a tJio saifi© fitorems, Sfosigy deposit leaving a -elesy 
It 
' Betsalnattea #f tli® »ftQoiag ,pow»^ of tlie polnbla f2*a#* 
ti#s. froji til® ii«3fc»Bis«t ooriistareii ps#t« asa of thm- soluble 
Cy *• 
fraction tlie iry-j.roua4 a%&Qli .gave valtiei ©f 1S#'Q© ant 
r®sp«etiTsXy.# fbes# -eeyrwEiJoad tor valtiea of S40' ant 
SiO f ei' Qtmlm 
Olsottssloii 
fli® ab«v» represent oaly a mmoTf b%u&j of 
til® fraetiesatios 'Of staBsli %f fmQzlme, hmt tlie rsetilts 4® 
Bkm tuat %li© tr®ati»at ®f a© stdis^i as well as tla« kiM of 
g'tareii tetei-mlae tlie &b^m of tmsti&mtimm-
^ii© freezing out pro©ess is B#t mtlBimtmy tmia. %M 
of obtaini»s tli© same fmotioas as ar# o.btaiii®4 by 
elt-dtj-otialfsis# fli:© coluole fruo'tion obt;iined by sleetrofii-
alysls, at Mast with eorastttreH, la by freesing 
int© a wmWvi:&l vMlsh mmm mmmmS. bj ©%traeti@ii 
^tii wat«'ef©a at 60®e. as Is sagg^stm-i bf s#ii« i,«rl:«rs* 
ProloiX-Gd ' oixlag ©f frozen pastes .C2't li-©i:^ s| is 
sot suffieient ,:r«t.iira tleii t# t^eir original aet^ree Qf 
dispersity anS wliat is a0i»«, isii.« *«©ilasiii€«is aiiylopeQtia is 
me^e mbilj fej k©®Mfig» 
SeparatioB of tke tw© £ractiOE® bj solmtioa of 
f»sfa ##r»stars& SM Pm p#^ e#Bt aad aeatralisatiaa 
mm tliat tlie as^lopeotia reprecipitat^s was not satisfaetsry# 
Sto.® solutions did elotidj" wiiife# ©a a^utafsligatioa bmt 
e-eatfiftiistiiea tid. mot mtfmt a s#payationw 
AoeordiHii; t.o farrow*s baset os a at«iy &S a 
series #f asi# imdifiofl the freezing ©f a s'fcs.reli. 
•» Q1 
fast# mrwm sstsrat® ciil 4l>ove s ##r%ai,a 
critical leagm into #se ami all t&«@ '^elow tbis 
sis© into mm^m fraetioa# lteia?€4lly tails lenstJi 
w#mli 1# te# S:afc|#©t- t© fftriati«a ia tto.® mm&&» 
tratioa of «aeli »i.# atzm as determined fey tii© 
#f the pa»t« ami thm ilstributlos #f tb.© fariotts »o:i© sl,s«s-» 
Als® sast be takm into ooasiderafciea tli-© ys-ssibliitf tMt 
ordlm»rily soluble jmy test®!' tli© ooaditioas ©f 
•fM-esiag mmQi&%9 f^etas# larger ias-olabl© 
111 attf Qas#-,. it is ©Tident th% txmmi&g pmmm i« 
mor« truljr a s@payatioii of solmli3.e mud ia#o:la1>le 
tkm 1« fe&e ©iTOtroiSialytie process» Siis i© iatieatei fey 
til© fa#t tbe soluble fractioas obt^iaet fef fr«©siag ai?« 
fmm wat«y<-#X©«- ftifclsig tM# redaalag 
fa lues as an iadlaatdon Qf oliaia leagtli, it is B0m tMi-
ooriistaroJi by frcesiag gi»#s fr«i tv,o to fi-ta per «eat aola-
ble friiotioa of 540 average ohuln length as ecapex'st wilili m 
value 1200 for the original ataroli* pyy-grotmi ©©•rm.stas'eb 
•gifei '3i #©iit ^s-olmbl« f^ aijtlQa- mltti aa 'iifsi^ sg# mmtrn 
lmc,th of 3X0 as with 500 fet tlit origiaal 4ry-
srotmd staroli. Was •ii^f^.girt.iiiiiig s#rvcs- to i-ettiee tM awrag® 
pfirtisXe size of til# staueft. t# t&at 36 Q«Mt .. 
b OOSftS 30lUbl0* 
If hf fmmS,me Is an tatSjeatiiW -ot armmgm 
molm si&a thmu tko .sta»lies ejciii-jiaed #aii be la "^e 
art«t ©f Ift# tosi'-sasiiig sf solubl# f:rgiS-tlott bm 
tQllmmi oornstsrsbt potato- ©tareli, irj-gi'Qmt eemstareli,. 
•teploos stmmk smfi waiy Qmmstmmh* 
With eot tstarek. it ig Bmm tbrnt at least thrm 
l»v# b®»a sbtaiaet* By el©etr©tialfsi.s a. sspa^atioa 
Msei, TOVL^lj 'Qa, ciiffer©a®es ia mole size is obtainet. Tiie 
aeg»© of sepamtioji is aff®Qt«i toy « att-aclMr^iit of tli# 
elefttrolftes assoGiu-u#4 witli tli® starel* A tMrt firiietiea., 
wlieii obviously constittates part ©f tiie fysstlon by 
eltoti^iialyaig^, is obtained hf freeslsg of e-orastarsli pastes» 
This fraotion aaf b# deflaei, as tlie fr ctisa ibicli is oo®-
pletely soluble ia i^t©r sad #4iioii doss aot assoeiat© imfisr 
%h.& e-eatitioas ©f tmmzlng, t& 'mmmm ias©liibl«* 
l«tr®gi'aia.tleii ©r Aslag ©f Staipsli Pastes 
mmthq^&t stagy 
Tiie proceiiir# leasrifeeA hf Salliaifeir |i0| sli^lit-ly 
was mm€m fast## ®.f f»m #8 •fee tw© |s#r' oeat eon* 
sestratiam^ wre ag#i. ia ibe refrieerstsr &t 4t intermix, 
tw0 50 eafei^ eestiretor portioias- w«r® out and to 
meh ms q&4®& «i- mmtiMstrnm ©f filtered saliTa* 
ilfter fiisestiaa for a4 Miirs at m&m tii# ttnal-
g#ste.4 w#r© fii.t©:re4 ©s^efullj toy smtim (miar a 
pstssiire of not mor« ttiaii 2© eemtissters -or mm^uryj tbrongto. 
tgy®d Geo0li eruoibles ooatainini; fl^st a layey -of fis® 
asb«#tes aai %hm a layer ©f -s#« sa-ii4 %-© p-^wemt ©Mggla-g 
ani sited mp r©si4m©s wer© la tl# . 
omoiblss flwe tja»s wltli aibout five ©ubie oeatiaetier pQTtlQm 
•&£. watef * fiaallj the sruoibles wmve felsi at 100®C. W 
©©Bstast fisiglit I about If lio«rs|» 1&# saaples f#r ZBT& 
tiae of €§!»§ w«re taken ia»4iat«ly* after rapii. eGOlliis 
.tf 'tti9 fa?«slily fMpar«4, la aa batii», 
Tli6 oaa^/eatmtisn ©.f tli« ori.giml paste w® teom tmm. 
tlig dry iie-iglit -of stsreh. ttset ami tkm mlmm of past©* 
la sese sasea §d 4.«fei© #sstist-ter alltiiQ'fcs v»m toy 
empo3?atioa aa4 ijffimg t© weight la «• 100%# ©¥@a« 
g#Sttltg 
Miag ©f soluble s»otato gtaroli laaattw a 1.8? per ©©at 
.pastt^^. :prei«r«A tej fteattmg fo-? fi-f© aimat©s at lOQ^a* was 
ased. The data «ife §bir»a grspiiieally ,1» flgsr# S, by pl©t-
tlag th® p€!r oeat #f reslflo.© agatast the tias of 
agisc* per «eats of residue as 4et6y»i.s«d fros 
w^lgblags ©f eaeli analysis ar® sliam inQiaatt fiegr@# 
of fraelsiea. All ar# plottei oa the sas© 
©eale to faoilitate eesaparison* 
4€iag Qg oorastarali paste. A s.»17 0®i,t paste« pr@« 
fai*04 fey tellimg- fif© ^alsates was m»e€«.. ftie results a» 
siioifo la fl{?ure S* similar results #f a accond «xp@ria@Bt 
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/^e/- Cent of Und/^est-ih/e Res/due 























tJStRI- 4» Aglag #f a. 1*3S per otiiti 
- 3? -
tli# agsi faate slwiw'i it %«• 
ti# «pparsatiy tfe© aase %s h&TGm agisg, tiidagli. tkM gmmmlmm 
•Mf pmslhlf Mvm ateaak #os«*aia%« After ^Igestloii t&« 
slill «ffa^®a «e tiatMtl. crntitisrs but iiod 
bmn^MTlm aafi w«re duly weakly stais#4 with 
4<J4iae». Boilias #f the as well as shalciar] fiiti. gltSQ 
teftfts «as t&wmA M imwrnsm^ mrnts mlomtlm wltli iotSae'#-
Qf #f wemriai?. pa.gts on tJa.e agtae 
fijf gestts». Oorastarsli passes #f l.§5 per #est. 
wmm at- 80®, 90®^, It#® ami lg0%# 'fey 
lieatSait for e i>©ri©4 of ii simutea. Bxe tata «r# afaoaa Im 
S.. 
'Sio prffa^et at 80^0, starts t© r©4$^:gyst« alaost 
a-fc ososj thuagli, att«&-a®E«. sl©«ly tima p«st©a 
19©%-.» fw fli» tS^t* faat« -si^restlf' 
yotrografis at 180 lio\irs« 100® aaft lg0®0» pastes 
ratro£5ra€s little^ if %% all, mf t# 3*^6 .tours, 
Mtmt &f yap tare of 'feiie. igaft«l#g m aMag #f eem*^ 
bt&reh mbt&b* a 1#S9 f@.r #»% prepare# hf heating 
100®0». feir flT© rnXnutm was, aftes' oooling^ p®«s«t taroiigli 
Ml# Msll Mat tmrnrn %imm *lii:#& ai©r#se@pie 
»»siiia.tl©m mm stem t# .|ia:*e rii$rtt»#a all the grsaml#s« ^Si# 
msmMM &t &0Mg paste »tF®.grat«s 
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Hours 








0 20 ^0 60 SO JOO ^20 /¥-0 /60 /Q 0 200 220. 2^0 2 60 
/-/oors 
lis®!. S:» Afiisg ©f  ^ fasts* 
f&T %ke. §m@ Mmgtk &t tist ffig^©' 4| but a®© mpMlj 
%imn til# paate 3Q miaiites#.. 
4t^ag cif "tti© aolttble mM. iasolubXe fractions of corn* 
st&rsli, fte iasolitbl® -m ajayiopesiis freetion wmM obtained 
•fef- ©ietttrodiaJ.f#is sf a ii«»ge-iils@4 twastarefc fagt© 
fey lieatias at lOO^C. Iw was stisp«a4:#d ia feeillar 
hmtme sgliis« 'Jiis ooiioeateatioa was 1»2 p«f 
Sis©# til© soluble firaotioa &T asflose is s© tif f ioalt t© 
.Fttispefs® after isolation, #iip®'faa% at obtalaM 
t»y #f a. pm%%- was m'-et 
eoiioeatratlos was .26 ner ©«ixt# fM® iats on botli tliis© 
aatdrialg afe sMwa ia Wlgnm f•-
4t s.©» •tiiat' %li« solubls Of' asflts®' fi'aotioa cXvm mly 
,C5 mmt 0i mftigestible rmidm im ##sparison TdtM tii# 
5,25 f#y 0eat with tti# aaft .tli« S«S to 4,:0 
per ©«at f^sad 7.dt& tfe# otHer siiaplt-s ef eemstarofe, 'Iftt# 
amfies# wa# ®l#*©r to sts.i-t y^trogra-tiag tMa tb© ai^lopeetiiij 
but at tb© end of SOO keoj'S botli iiaA retrograded to about 
the sam.e extent,. OttPfs t&r tii© saylopeetin is aliisst 
Mcnticol with the #m# fer tos^geiiim®# mmmtamh fast© 
5}, 
Mlag.'of <arj-cyQiind c&rnstarah and of waxy oornstarek# 
^•e  mmmmmhjf  ' i r f -g seaa t  60<J  i n  %ke  ba l l  a i l l »  mb 
pasM-A hy boiliag f©r fiw ainuies. With g l*3t per eeat 
psgte m mvideuGS &f fetro^xaia-fciOB was sees ttp to B14 koujE-s, 
u 
w 9 








JfliO/: '/>/€ / 7  d c t  
" •  
' 
. • 
So/a/'/ S tiiof} 
-





io i-0 to 30 /oo /20 /^<? /6c /eo iaa 220 2H' 2oo 130 3CC> 
Moc/rs 
..fi#^l ?# AgiBg Of the #<5luble aat fraetiiias 
of eorastarcli* 
A i.«^5 Its ^m% «f mmmf aomstawfc pp^faftt bf 
at # ,fiT® simatfti iM lif tm 4M 
jiours, 
Iffeet of Ii#at aat m^gli&iiioal tr®at®eat na.. yetg^graig# 
mwmt&mh 4 Jl*ii ®«'6 pr#far«t tef b©il,-
'%Mg £m ttm atett-bss wss kept 1» tfce r©frigerator 16i MmB 
tiipiag wi-toli. tfe» f«3r m&% mt mitgestibl# ^«st€m@ la* 
Sf#ae#i t^m, t#lS t# 16.9. a portion of this fast® ms 
feoilei, w aiamteg iriifei, additioE of water %& *.iatatB em* 
steBft Am m 'mmniM mi this jim mat- mi 
imtigestiMe .jresidiie texl to f»f i«-f ©ent* ffc© r#«isa@s' 
#f tls 'Wlalcli a« &ai hms. ta Ali 
ami sliwei. 16 t^r- ««% ©f resiiue was ta@6@i 
koaegeals® tmu timmm 1# graauies oould mm 'be 
4#t«etsi. is til©, psst# ami yet tti® p« ©#st of ias©3.sbl© 
Msitm® w®S' found %m hm 18,s per e^t, sae&aag#4# thm 
|».at0 wm still white %m is 
0i %he agst, psst#i. mm xwm trmos<-« 
fartst* 
©f retoe-g^is-tiSB. «s tie 
of staraii 'wnaM sb-m.. %&: 'b® Sfsli,ffbi@a. past# 
pi?epar«d a.t 100^0* for ^ miautes -gHows ao apfresiafele 
gfaistieia, ap t® &#a», A paste &©at®i aaly tivm 
a"! XOO®0» ai.4 tMss to»geai2@d ?etro,-Trades at tbe ra^st -mlf 
abQttt tw© per s©at 1b 20- Moar-s at 7^C« ©iiis is SQ^ tfe© 
tipper lirait &f +1 m 'mmMBs^wf f&w ©leeteoiiaifftis,; tlie 
mmm.% wquM hm negligitole 3?@ge.i»il®ss of 
tiow tile paste is prepar#4-. It iiust b«. e^t im -siai, iiowefer, 
tlmt ret^ografiatioii Is indieetcd hy %hm ImmasM mBlmt&mm' 
m mzpm- 4ig#sti^m«. fliig m&w mt iiee«ss«lly b© eorrelated 
wX%t th& Qhange In ph^&loul properties of tM star#ti« la 
©tfeeip wmABg. the- m&f r«t»g?ii4# thm f©iat preoipi-
aad still be soliret©4 ejiou,*'.ii f®r iigsstlsm- by saliva# 
Aaeording to sallin-gsr <iOj lo-garitteas of tlie faita© of 
ti»- aai m&t of A«a plotted 
agaiast #«.«& GtUm gi'S'e ® strai#tt lia®* gemmTal equatiom 
f®r tie il»© ibt 
Ice d « a log t 4. log g 
a 1# til© mmt #f • taiaigeetafi yesidae, % li tiss anA a ami 
g. «r« ©©astsafcs ssasii#!"## to b# eb,a.fa©t«risMe «f tli« t«gr-®® 
©f oondensatioQ c»nd tlie %yf«. Qt #t«e& r©#p®efei¥«ly.» Log g 
is ©•aluatei fey s«,ttiag % %%%ml se^o ia lAiali l#g & 
equals log g# Til® aQU-staat a is found f^os tiie slop# of tli© 
lia©« AlJplioation »f tliis tr©a^@at t# tib© agMg M %hm 
b&xmhlm p0tei.to stafch (figure 2) %b amm ia figi^e 8.« ah 
approkiiorttelj straigli^ lla^ i?#suit;s with g 3»;S aaA' 
a «%iial t® Qmimm t&fQmhly wtlM thos-m 
tef Salliager tm solubl® starsJii 
g ,S, 4.06,, S#0© 
a S ••4€S.» •4i5 
.2 .6 .6 /.o /.2 J. t /.6 /.6 io 2.2 ' 2t.i-
/oq, t 
fIS®S S» Relation of %h& logsritliii of tlae &t 
aging (tj t© tli« logarithm of thM pe-
0«st of mOX^mtihl^ rasiams |G) tm 
solable petate- rnturnhm 
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tilth mm ef tk« <@#rsstaroli pe:st®s stmilM mm & liaear 
yelatioa: lj'etw;©#.a 10s % ant i-og 0- •obs:(©rwA,. A typitai ^mwm 
is Bkmm. to ^i wm 9 ^s«-i. mi tli# Mts.''tm the aging of a 
©erast'srsfe past# If feeiliag tm fi*© siiiates 
iFicur® S|» .Salliager sis^t soiafele sta»li®s In mofj ©as# 
%© obtala linear 'i-eiatioas hm%msm& log -a a.M log t asfi soa-
siaore€ tliea t& gim m&m fe«©g®a#oiis pastes ttk&m tli© aali'*ii*al 
starclies* *Biis tfc# falltir© of a llmmr 
feioa^ l)et.«9#a Mg S aM l®-g. t f^r tti© «'©3fiigter©li pastes.#, 
*?eyrogr0.Satloa,.,. -m hm beea poiEtea omtg, miglit inter­
preted in oa« 'Of ^ fftlMwiag mFs-i 
1# AS a Mhaiiizs. in molecular stinjicture, as is §mg.g©»t«d 
bf X-ra,f s-tudiss on frozen stafcli past©## 
g» AS tli© a-»B«iati«B ©f ««il fartiele-s 
entities too larg© r«ai» im s^lutiQit m m-m to 
y«*itt. suspends^, 
•S.. AS th®' praoipitation mt BQlee-til©g- solabl© 
©mly iii. hG% irater# 
4« AS tli« grsmiMl. t«-g©l¥ati'©a cat e-aasetntiit preeipita--
tioa of iiftl®eal©s solvated oaly at tti« tampersttii'®# 
of propariag tli© |>ast#s* 
S» AS' '» '©smtoifietittm of s«3a« .#f tlie 
•®© rssmlts of the aging expetlassts will be 'O'Oasideire'd 
is. tli« liilit of ttmm ia»s#. • 
lB#»S'Siag til© ot pr-efa^iag tim pa at® 





fl0®S t» %h0 isf tia«^ #f' 
aging (t) to the losaritliia of tlie p®p 
oeat of uMlcestible residue {0) for 
file mm ©ffeot is sseri'#a aomfai^iag tl» lOO^O. peste Seated 
for S§ mjs&m ifiiiare §) witli 10#®€» p«st#s lieatM fer 
fi^e CJigtiireo 4|« ©tls. irealfi s®« t© 
he %w,B% ©^la£a#t fey a,s#'i*img ,s mlw&tim ©f tli® 
tbe Mciiet" %mpmmtum.B mM -©eiiseciueatlf a. loiiger 
tt» f®r tile ii®.tfc®aias of desolvaticm %& rssait is t&e 
f?-#eipitati®a -iff ®ils ia4iea%« tkmt. mit-li 
fill th© pa«%@s « i©s©iiratioB s#t#. 
ia at «mse femt is %y %li® netlioi «#ed ©aly mfi@s 
astual precipitation fesgjfig* If :refcr©gradatioii mmMtm #f 
a @Mat:e ia struetiar# it is l©gi»l. to #xf©#t liliat stisb a 
©•ligage- »a3.t tak# fl«#e at. a gifsa rat# ©f tlie 
initial -tireiitmeat @f fli« ass®ei''t,iom, ©f saall 
pa$'ti§ips f©m imfielnMa -suss s#«s mlltel.i' mim& 
it i§ ee!i«M««i tliat v.itli tli© t«gre#:i lieatiag rmf 
iltti#, if aaj, .f'ttaetlOR In payttel# Of nol-© sime b® 
f&s. association of smsll ii«>l.e#migs already in 
t:^gter!jee In staroli into larger ©ass does not s««s 
flamslbl-e sla©® it ®.fs«afs t&® fifa#tieas la ste3?g.& mt 
l«tg.©f 0i£s imm quialtly* Jf 3?et:r©^a&t.i®a 
Is &mmiM&^ BS a pi'se.ifit.gtioa siip«r#atara"fe#4 sdXmtieas 
of stars'h.,., tli©a' imoye.asei. ws%M b« «xpe#t#t t-d 
i«at to groat®!'' a'ai @oii#e%m«atly »re i^ti4 
f^©©ipiteti:Qs m. 
®e agisg a k©m®g#iiigt4 ,pe.st«, i>Siioli ©^ataiaeA 0Blf 
raf|i3x®4. .gmBules {fif;^ire m§ t# p^oe,#©€ -a&e^at lia-lf 
ag rapiSij as witli an iiBii0iA0'.erii..e4 paste* 4 paste prepare! 
froii Qorust'sroh 014 not mtro^skd^ at ail» ThB-
abstnoc ef retrosraaation \';itli tiie lattor staroii .my be 
attributed tG tiie extessi*#© is. gartiele siz© wki&b 
dry-/;rifldiiig» If it ia txu© tliat ^etrograiatioa 
mm&iBtB of iesolfmticm %hm dlfficaltiy »ieeiil#s 
tkmf precipitate, %hm It is »m& timt la fify-groiiiii 
st&mk. these Imfe beeo©© mrm soluble^ possibly %© tlie ©stent 
tfaat tliey €#soflfati©a ami pxsalfltatioa* 
Koiaogeaiiiation of aomstarsli past#e ruptures tlm mmQllmn 
granules but caaaotr ooiiceiTabif les4 t® aay retedtioa of tii® 
partial® sise ©f tiie staroii. ^-as tli# ai»r'S rapid »'br#gi*aS&-
M»a of tlj# imliciaogeaiaed IS assomtet fer by tli© fast 
ttet as t&s. $M%m% gfastil# f»ty#gysfi#8 a prnti^m ©f tli® lca«.r 
mterl&l ordiaarilj digestible lij saliva is sai# 
to- ita a-sti^a*. Siaec rupture ©f tlse .graamliES of aa agM 
e^jrcstarcli paste does not l®ed to a deorsas® la tb© aasimt of 
tinQise0tii,lt. residue^ tMe inaer portioa mttgt-also retrcjgad© 
mmPmXly* fMt tiiiE is tlie eas# my bm iaferred ft©a tn# 
behavior amylose ancl taiaylopeatin |Fi|,:u,re f| ©n aglag 
tbels* ffist©s.# Se aisi|-lopcetiii 0#gias- r«.tr©gi«©€'® at 
onee, tl-AOiii-:!! ratiier slowly, ^ile tii® amylose to«s not stotow 
appreeluble retrogradation until about I2i0 Iiowrs ©f aging# 
A o-f ill# agiag prae-ess is b^etigtit mhmX hj 
iieating the- uged starch i>ast©s as Is gliows. bj tlie fast tMt 
til© aaerat- iffifii,tiestiM© residue toersases aad tli.© isteiistty 
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Of mlomttoM Mlth lo&lne increases, IMisatioas e.rg,- kow<^ 
wer,,. thbt tills pr^esss is slower aM more difficult .t&aii 
•mB tli© original pastin.3 process, suge©stiBg that rsferogyatoi. 
staroli is oulte uiffercnt fwom tMs. origiaal staroli* 'ISiis iias 
learn suegestst tmm S^raf staties and slioulA mQ% b« gurpris* 
lug ia Tie?# of tli® diffex^eaae ia aonslitioBS imder wfais^h. %tm 
twQ are forsei* 
TM failiar© of wasy o.omp'barftli to ^etTO^afte laj peasifelj 
te as aa iMioatidn th&t its mmTmgB mlm- aimm is smoh 
less tikaa tliat of Sie ortisa^y &mu m p^tiatQ 
Thb influeiaoe of tli© aoa-'Sarboliffiafeto ©oastitueats of 
stafclt stoaM not be ow^iooksd# flies© 0-®rteial.y- liave a ooa* 
ait@yabltj efftjot on th6 solvaticm ©f sten3lie3 b.ad frobaUly 
play a t\, ia tiie pheaomeaoa ©f reti^ograiation. 
FractionatiOG »f Staroli hy Digestion witli 
file soyueaa ©asfm# %ms seie#t#t aiae® i*fc bss I5«tt scm-
firaM bj Sswt»a aBA Ssyl©?' {ili'f | tMt mis mnzyms is a3^st 
©s;0luslTely beta-mayla##, am? siaee l£s s<»is-eat>»at«s a 
Mglier sa^oMrogeala pmmT tkmm. those tmm BQmmBm. 
JB the aeti#s tMs mzym^- m waTiMm Mt&.mteB-
ieom .0 ri:0#» p&tmtq mms imfimmi kms hmmm investigated 
by aat Bixda {ii8| amt 3h<&ma t© »sult 
el «ra0t©riatisallj is tlie prodiaotion of from 58#5 to f? -pm 
mn% of tkg theoretical mmmA Qt mlws® ant froa S# t# 
peT «®at #f l&m m&miMg wmtmTi&lm 3f«si.staiit fartfe#!-
* 100 »• 
digestion te-f %h& eatipae# 'Ihe 1q-%i T^^mlur material ms 
#bt.aia«4. la tfto frs'etidss,. m& whloh flosteS mt iirsotly 
friia %iif- digestion mixtures and one sesisltet toy preeipi-' 
Nation la 60 p©r oent alcoliol* Tiie first frsstloii aapnafcet 
to froa #11# to two per cent vdMi tlie smwml st&t^ii&s and to 
leas tfeaa o*^@ per eeat v.itii tiis foot stareli#s« "Hie f.ra<ivi©ii 
efctaimsi hj aleoii#! is ©aslogoas t# tk® 
m wa.i.fJia.««ayio4©ztriiis-'' 4#'Serib©i hf 
vmkem.^ Iliea frcfaret tiaa cereal star^ties,. It vmm Gmilf 
aai settled out. aieelyj. but vv&en prepared fysa %hm t<mt 
starches, it foimet ss a transparent sticky rmss* Martin,. 
ant lijsas 'tis# trsoipitatms to 
kydrolysis by fi'esih bota-ai%*'l£ta^,, fejr pliosplioriis aM fatty 
aelA soateitt^-, b;/ rociviyirc powe^ aiit 'tiy fs^eeipltatioa* 
of fe&e fegta^^asglaga -e^a^satrate# 
^Bi©' m-mmti%mtm wm*# 5f»par@i at^orftlsg to tli« 
of Km-vtoa, iiM Ha2rl» (157} hy extjpacjtioii «f %Me. grouM, fet-
tree soybsasB wltli aoM 50 per oep.t alociMl^ fellotied b^" 
pr®#ipitatioa of tli« LQtim ia oolfi ?0 per 'mmt 
alcohol# Yielfis of froa «S to mm p#r sent ef enayms 
w^s-tmte- if©» ol5taiii#€# 
~ it saseliarofienic p#w« of tliese caaeeii'feratas liasj esti-
».t#t follotda?; tfe® aetliocl of tli© abew w®rk#rs» sssmt. 
6f f»ltO:S# ,fs>©4i*##4 Im m mMrnM&B at hf a ••_ivoa w©lglit 
<jf "fciie eagyme ia tlie pr's'ssa©# of an eae-©sa #f stareli «s 
• •'Jl 
d«tor-lned. Tim rsieltose tiss roiuid by a mMirieS llagedora aafi 
^easem iietliod ts reportM- hy asfi Steele CMS)#. Tli« 
stiooliaro^oiiio pmmr .MmStosQ p:rotoo«d p«r lailli-
gram -^orioeatrat^l fs-m .30© to 6S fer 
Wifcii tli© foliewiag- preparations, of lialt ie.xt.i-.ias tfe® 
ilgestloas wer#, allovisA t© riis for 34 &0-«r'S aad ommmqumntlf 
a gi*eii weif^Jat of e.oiiteiitir&te foij b© safely assaii»4 to i,i.g©st 
at le.agt. twice .as nii0'^ stiiroli aa is «fiiival«at to its see-
altafQiefiic is©*#®!- detsnaiae^ witii iig^stioa periets of 2© 
lalaulies, TM of safety is mas. great#-r iiliea it Is 
considored ttat not acre tiiaa 6§ p«r q&r% ©f tii® • is 
mmmtma t# 
Digestloa of eomataral'i pastes 
Experimeat I» .4 tamp^riiture of 80%.# ms af#d t» fast® 
tike stareii in acoori tdtli tlie obser-^atioa &f W&T%iM aad 
H«wteii I MS J Maat tM# mfferist optiam. •fiigaetiom*. liglit 
liters of distillQu wt;ter tn. a 16-liter balloon flaak vm^ 
brougjat to 80^0 < by iiea-simj witli Btmm isa. s galvaaia«4 
bucket. Six grtu^e of corastaroli liuspondei. ia tiw©-
liters of iKt-sf istroauced into tlie iiot '«?ater witli 
"figefoaa s.tiiTliig. fte t©i®i;3?atiiye sf Mm paste «s mia« 
at 80*^0. for 30 laiautoiS. Tto tellsoa flask m.s tiies 
tmm. tli© Btewa amd %%m all#w#i td -e.©©!. 
t© 45%, tkre® grams 0.f soybean .ainylese (©aooMrogeai©. 
power ••= 6a) suv^icmdei, ia a .106 oubia eeirtiaeters of wat^r 
•» XOiS^ * 
wer© witi stirrimr. After atsiittQm ©f a little toliieae 
tlie ilgeatiem *as at 40%« tm 24 homa^ dartug 
•wliiGii tis« -tbe paste wis :sa^k«€lj tiilnnei* Ss-temiastioa 
of fefes r«€wisg S'Stgara la. me mbio oeatiastsr samples iati-
sate^t ttiat SI fer &#»% #f tii# tii@®?s%i©al amoamt «f iiait»g# 
was feisgA* 
#eat.yi-fiig-ati©B of tti« iig«sti©a.. mlstm'© la tti© SMrple»s 
superaentriftt;'# f-^O E» '?• S»-i «©fapate€ f«f grams ©ir 1*4 
p^a* eeafc jeesifiue wMsli ws- tssigaated as Mudlgestet 
TM oentrifugttte wms tom€ hj Morossople ©xaalaa-
ti«sa: t# e^Eliaia wfcat %© tM# t:raas:f«ipeat -tialls iif 
stareb gfaanles. S'o-r t.M ptirfe## of rem«¥iag tliess, #a©iagii 
SS per ©enfc alaohol was ai4#<l to brin^ tke mmeMtmtim to 
14 p«y 0©at by ¥Olme* 13i# pr©©ipltat€ wMoli f©mea w&s 
rmm&M bf -seatrifusing ia tfee B«f ei?o©atrifiige, MllmeA 
by 4slijtrati©» witb. smmal mimes of sbsslate ale^iiel,. 
wasliiac v.ltli etlief aad drying. It to 9-8*6 grams m 
1S*S p«p 0«at of the original stawQbm flie aentrifmgat© was 
treated witii aitlti'^aal 9S p«^ seat aleotol to teriiis tlie eoa-
to SS pm mm% hy f&e wMt.© fl©o.etileat 
was ailow©fi to oat... fli# swpei'iiateat 
ll:Q,tii<l was siplionei ©ff and replaeeS by s -folime of 60 pwr 
0«B.t altohol mcximl t© twie# %lm% &t %h^ geiiaest,. Attm 
siplioaimfs off tJie wmsh ale^^ol tti© s«fi.ime.iit was teliftrat#^ 
with s-bSQlmte wasli^t with ©tbei- aii4 drieA to yielt 
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iao,S gmm sr Bg.S ©sat «f mtwial.,. Tiie pereeatag© 
f@s&Vfsry of tte totul i.%ay©li ©a, Wm try basis was as fellowsi 
Oalsttlated m mquiYB^l%n% 31*0 pmv e@at 
Til® 14 aaa. 5S p&r seat alaotol preslpitates nts-#. t©st«t 
fer f.®rtli®i' i4.g«sti«im %y mmpMB ©f 1,.»3 grama 
were disaolfet In 50 eiibio eeatimeter# of tooiliag *t#r# 
^ter oooliag t& 40®Q* thm mlmm mm m&e. I». 10© smfei-a ©@ati» 
aeteys witli 40^S» aa& .01 .g^aas »f enajia© ©©aisea-fcrat® 
fsaeokarogeal# pmm ^ 200) suspend#! Is five oubi# seati* 
meters of mt»r 4ii#S# ,|ai#tiately after s'listtag, 
duplioate tlYe cu.bio oentiaeter Bamples w«re rmo¥©d for a 
blank 4et©riaiaatlom ©f r©4iiol.ag mmg&s by tii# soMfiet 
Eagefiorn aat jeases -Si# .easfl#'! were dlreBtsA 24-
hours at 40^01, r&iem tw© ise^e fife smtoie aentismter pertieas 
•mm resofei for sm^r amlyslf# .flie 1,4 for- ©«iifc sl©©]feol 
presipitate fomed 19 fer esnt of %m thmm^tlomx asoiaiit of 
iialt0s@| %k^ §5 per eent alcoliol fontei 12»:S per 
seat '©f tlie tJieoretlcial a»Eitt of 
of tlie 14 and 8S p« ©lat. alcohol preoipitat^es 
©ae lii3St?@€ ami femrteta ^^aiis &t %M Si pm mn% mlQQhetl 
preoipitat© mmm siade up t©- a 6»5 per selution la feoil* 
lag voater; tfe# solution wss cooled to sat oa® ^am #f 
1,4 #-«it 
14 per cent alcohol prcoipitate lS#g p«r e«Bt 
5§ p&w Qm% alcoliol preeipltate 
1»=tal 
gt#.S aeat 
is,9 p«r eeat 
f saeoliaroseaio fewer s £00) siisfeMeft to 
SO euii# Q®atlii®terg &t mt&" mm aifi»4* tqlmm was aided 
tO' pr®ir«iit feaet©3?i®l Mmy tbs -aigestioa vmb allmm4 t© 
•irtai $4 Ji©ar® mt 4jS'%.# Detemiaetion ©f mimtag, sugars at 
the beginniBg ami ©»i &f the iigeetiea isii^stM tiiat S«1 
•pet m&t of tii# tliaoretimi aiioimt ©f saitos© *«s formM* 
mm. soltttioa iras mt» t® aa #oaii#Bti'atloii ©f 6-0 -pm 
«©at sM til© Bbite f3.000ulent precipitate was TmmwmmA as 
ffeviouslf 4e®®..rlb®-fi-# yl.tii was 80 grass, 'fiie pe-r@#iitag« 
reoQ^es'f #f tli« original laaterial wsi 
Owloulated as »ltes© ©q.uiTal#iit 8».2 pes' ©#at 
60 f®.i' al0Oiidl pr«©lpita%» fO«Q f«f ©eut 
fetal, fS#2 cent 
fbis', sampl# t®gt®4 fsr fifftli#? 4ig#stt©s by be%t-«rias® 
yielded onlj S#« -pm 0-»st- #f til# tfeeorstieaX am®«iit- @f 
mltose* 
ligMty-iiia® -gy.«s «f tfc© 1,4 per seat AMmk&X presipitat© 
w-»- »4€ ttp' t® a. 4»8 p#r eeat' p-aste im to#i3.itt-g wator# ^43,-
iag. wg-s f?ol©ag#a ror 50 r;ilnutec t© , «se«pliits fitsp®?* 
®i#a' -of tli« mterlal-*. After eoollag t© ^%-» tiie past-s was 
digested mtQTe witli het&^uMfl&m fm 2-4 ,t©-ws-*- fift-sss 
pm mmm.% -®f tM# amomt #f m&ltmm was 
Addition ©f aleoiiol to IS per hf toliae ia a 
flooouleat wiiite wliiah a»o«nt©4 to -S0-*S grmm 
upon r©0OTOi?f* Ibis saapl® tested for frntheT fiigestlm 
gaf© 11»4 per e#mt tli© tlieorstiael aiaosmt of laaltes®,.- Tto 
im • 
mt %M laother 1£twos' was immmsm to 
S0 hf w&lma.^ ssi ^ssaitsd is •&• ^Xm^j wMt# pTe--
eipttate viliiofe settled oaly slcwiy fS iaysl t©. glTs a •syrapy 
r#sltes». "fliis ©a r^f^very t# 2® srasis#. fti® 
©«m-^Se of the to-tal raooT®TOt wa®! 
Oal0ttldt@4 as aaltose e^uiiraleiit 15,0 #®at 
1§ cent, aloohol preeipitet# 5i*0 pitr mut 
SO ceat alcolioX pTOCipltat© . 8Q,0 per i.est 
f@tal ltd#:# p#!!' 8©at 
'^s jMM mi %he. original mtmmU m 14 
©eat mXmhol presipitate plus i® per mn.% aloeli^l 
was 40«§ pey cent, -^.e -©f Urn setigested material® 
.aaomted %& Sl.l per aeat of the «i.glaal stereli. 
gxparlaeat II • ®ie pmst® was prepared at 100*^0. ratiief 
matt at CO<>G. yif« iimtrsi .graas &t B%mx%h smp&&m4. ia s 
liter #f water mrm poured, with figorous stijrelag into sis 
lltgrs #f bdtltmg mm%m ©oataiaed is a ^lw:iils@i ,pail»-
Boiling w«8 eoatinmd for IS ^imtm Mtli constant stirriag-* 
^aiea thB pa.ste was poufefi Into a lg-li"b«3? balloon .flasfcj, 
witii #©!&#• less 4m® t« tlie past#,to- tb» pail.^ Sbm 
tiie suspension liat cooled to 45®0»,. tMS"#© grams of tlie 
eli^ime soaaeatrat© |saQSiiarog©»i# a 63} sa,sp©».4«4 la 
100 Cttbi0 a®mtiiiete3?s of mter w«r# att»€ *it& stirrine# 
Iftsr adding toloeae^ tlk# ^ast® ms alMtiet tci digtst fm 
24 ii#itt« at 40®§» a@im©iaig s«ga.r analyses mm mm tttbie oemti-
10# * 
'samples: £1« 3 p«y •©•est of tfa€®r#tl@al 
aaettat .maltos# was fetsst* Seafeifisgatioa of thm lltseste-i 
lalxture resttlMd im tern grass of 'WMdigmtmi m&Mmm MS^m* 
mm&ple- mf tl# eeatrif agate ,tl i:e ahBrnrnM 
M til© graawles wkiel. wsre obs«rf«i «itli the pasts ff«paret 
a% 80^. 
fh© .aatitiea ©f fS f«r s#at gl0«li©l to tli®. ©emtrtfiigat# 
to iriufi ,t.&# =0©s®©atratloB te #0 ji«r 'ssat hj folme I'esttlted 
ia a mthmr gw^ ^Mis «s allst##4 settle 
ftverai^glit* sups^aataet liquid was slplioMi off asA 
,^«tla-a-t4 witli absolute alcoliol efasl to twle© the ¥©lw© mt 
s@4i»..ii:t«: fim.ll,F tl,« m.tsrS.al %mm ftlt^i'©!, w -sM 
4yl#t li. tbe wmmm oven at 50^0# Tli# yield m.B . 14^^.4 grams 
m a«6 fsi*- #@st» fb@ gdreea-iags re#0'f«rr total 
s%arii& ©a tlie firy tesl# rass 
Calculatei as salt#s# »fmlf6leat. 51»S mn% 
. 1.3 Q'm% 
SO fer aleoliol preeipltate 51 »S per aemt 
•a4»4 pm 
Heiigestioa of tb# 60 per e@rt aloohol pyecipitat« 
fti© 142 of fiextria #tigi}«ai#fi ia %m 
boiliBg sat@r and ieiltai v»as coEtlaued for abon:! m 
ainutes till all tii# li&^s dispersed# After ooolfsg, to 4&^C»t 
a s#Mtlea • ©f -ea# -©f #sim|«# {ea€eMy®seai« 
power s 63) la SO eubl-S eeatliaeters &t m,tm^ afided witii 
stirrias asd -a# itg©stion airfew© ms pT«serT®d -at -Mi®©* 
im -
24 Mtars* ' iMaeiag sugar mBaljse.s « oae- enfei-o e@atim«t#r 
t&® begimlag ssA ©al sf the d£g«stioa 
tliat li»t per 0®ai, tli« ^esy-stisai a»aat of maitss© mm 
fet-^iwA* Be@«if4ta'fci®m wtM, id ,p®f^ amt aieoli©! gate i gtaay 
preoipitate wiiiela settiefi out aM Imtt a olottdj saferasteat 
A 1*13. aiioimt of aMitismal .laterial mm 0btaia#i 
by ms# of tlie sitp«»#iitrif-ag»».- dehydration ia. abselttt© 
sle#li©l,g %h® jm%mwSMl mi filtered fef suetlon amd. ia 
tli» m^-rnna at §0%-#- 'Si# fi«M ms I,1S.«4 .gi-aas, m-© 
reeoirerr of tlie origiaai »%erlal *ss 
Oaloulat«4 as. ©cjmtwlsiit 1J.#,S fsx seat 
iO p©:f' eaat sloohol pr«Qipit®t# 81 •? p®t ««at 
TOtiil 95.6 P«3? e#iit 
flte »4i-g»st#it I'lslli 4#i:trte .a»'ast€fi t® S5.»:t "pm mn% 
uli# #s4.gtaaJ. btatqhm 
Digestioa of mm pastes 
lspegiM#at I» Ga® iimdrgt grams #f tM starefa tig#€ 
t# mk9 & mm i»y ©-tat past# fey ii,«tlBii 8S®c«-. f©r ^ 
•Smites AM was aes<Sfib#d is I 
Si« #xfer«»I|' 'wimqm fagte l>«#aa« tfaia' ftftey ilg#.^ 
m€ was %& M pef mmt @f t&e tli®o?-©ti#.al 
a»mt -of suit,###'. Ceatrifugatioa #f 'blie ilgestion 
ia 8fp:ro:sfea.t#lf tw- ^ftias- «f 'miigest#a 
Tlie 60 per eaat aleoiiol preoipitate was fiitte and stieky 
but .readily settlet ««•&» Oa. r«co-^erj» it. a»im1i©d to 
©0,5 .|Paas» total ffftooverj ©f %tm ©riglml ©a 
t&e fe«sis «si 
Galoulated as iieltose equivalent 'i. ,0 j,ei eeat 
•file #§ fe.r mmt alcohol precipitate t©st«a fmt trnmer 
hj beta-fti^la®© yielded 18#35 ©est sf thm 
tleweMeal amount <jf rnltmrnm.: 
Redir,;e£Jtion of tte ft0 per oent ai<i«ti«l pregipitat# 
r*ie above deaitrln ©a redig#stion with b©tm--6mflas« gaT# 
lt»t fex oeet of tii« tfaeoafetieal a»Hat sf iial-fc&se» 'TM 60 
f«r #tiit alooliol precipitate was q.aite ssrufy la aatur® aaS 
wd.s alM*M t0 -s ettl© foir -mmml €ajs« is - it. 
•WQ-«»tel %e gr«:w%^ fhe t®t«l 3P«e#w^5r tii® «3rigtiigl 
Mterial ifast 
•eal<inls.1;«i as M3.t#ss li*i pm mnt 
SS- f#3e m&t alooMl preeipitate 68»3 p«? ©isat 
fli# redisested dextrin to 38,4 per ot thm «rlgi-
»al starcli, f@st©4 for fs^rtfeBr -Aigestioii '"by b©t«-s^las@ it 
yieliftt §-«4 pm ©eat ©f tli# aaoimt of aalto##.* 
Sxperimeat II, Qm .fetaidred graas of tiie mt^mh wwm 
mi.® to a 2.8 per eeat pagtn by boiling; as SE imferiaemt II 
wimh ©i^as tere l i -*  Wi t l i -  t l ge sMsa , .  i g« l  f@r  ot  
UaiiigQsted tmmmm 
SO fm mmt alcohol 
t©tal 
2-»g per mmt 
55>5 p«,r mmt 
99 #7 p©if #»»t; 
fQt«l ©8#S f©r #«at 
the saltose was fomti# aefitrifmgttlos 
ef %h& mlrtur© resii3,.t«i ia two |p?a»a of usil-
gestei residue# Sis m fsr-©«iit alooliol freslpitete pax'ti--
ally settl«4 ©iit «s a stlely resila#.* Aljomt tea ^aas aor® 
#f s.yrmff was irsewe^M If ttaafelftt^tien ia tlis 
smpe^#©.ali^ifiig-@w fli« total yleii &f%&T mmreTf ws 4® 
gfam«». til© p®r<i@Bt,ag# reooTery of tii® ©rigisal i-tereli m %h.m 
©ails msi 
#aletilat#a. .as smltmm -iS#! fey-#«iit 
m^igestet mmlSm 2»S ptr ©sat 
$£)• fm^ ©-tst alsefeel. preeifltate 44.»S Qmt 
Total 88«.8 ptr <3®at 
Sedigsstioa of tlie S0 per ##at alooiiol preeipitat© 
fti® 40 grtsf: Of %m rnmm im%miml w»rs aa€® laf to m 6,.S 
fef osnt la hot- mtsr. Bigestioa wit& be-t^-asjflaB© 
resulted ia J10».5 per ©eat ©f th& tiieoretiaal emaat -of iialt#.8©» • 
f&# 60 per ##at ulmhol precipitate was r«oo¥€risd im tb© 
superecatrifiige as a sjmpj smdimest* flie yl©l,i *s 
fto' p«»#ats.g« mmw&TS ef oriniml mterial waa-s 
Saleulatsd as mltoa© sciiiivaleist' lO.S pes* cent 
i§ pfsr mst mlmhol preoipitat© egj^y pey atat 
Total 99ms i©3r  ©©at 
•ffee reOigestft  #«teS.ii  g»tistea t® St^S pm Qmn% ©f "Si,# ©rlgi-
aal star-gfe' ea tto &y "tjasis# 
llG '*-• 
per ties of tiie liait dezti*lss 
A tmparlsoa of tli# yieiis# gelubilitlea.,. l#itae 
Oftieal s-etatiess ami r«iii©iag powers ®f tli.© Taxioas limit 
textrias a» s1i©m ia Tabl© MMm 
'fii® IMla® eaisr® w#r« ©teerwi ia iO^Q ©abt© ^©atl»#t©rs 
0f •OS per «#mt solntioas of tJi® €i^i*ias, fiiese were 
pare!'by bolllsg «li«r# mm.m&wm »©i»©#ioyiag samples 
3r04\ii3?«a fit« t£a@:S m stteli .l 1 s-©lmtiOB om 
«mbie emtim&tml m gl^« a plainly fisibic color# they also 
lost B©i»e «€sllf fe&ea %hm saspl©©,-
beeonimg oolorlsss overnigii'fc* 
Tlie y#4tteiag- «lm«j were teteislaei hf fgrirow's 
r«'iae%l#» »tliod» fii© w&lum »hmm correspoM ©Mlm 
lengths et froa 83 to 2S0« 
reiig^stsi SH p@r «-#at 'al.##!!©! f:rseipitate fros thm 
comstaroli ,CS:^@rlmeat JI,| «as shoirn to hQ segarabl® ia*to 
f^a0ti#iia bF fF«ilag aai by olectrodiolysis» 
l^eeziag, hy eeEtrlfiigatiom ©f %tm iieltet 
paste, reaulteu in 7G.5 per of a soluble^ rM-ioi !-»©*• 
4ol©rlBS feaetidfi sat 2ifc4 f«y ##ii"t ©f «a ia#olttbl«,. bin©--
iodine-coloring frtsetioii* Uie latt#? gafe & rstdlsli-purpl©' 
qqlqt m ims^#a.simg tfcm iodiae ©©ais-satratloa* th& soliibl© 
fraotion s^se4 an of SS#AS miiil© ttoat ©f tli# iaselttl>l# 
fraotioii ms 1S«4S# Sis aelted paste tkm pygsene# &f 
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tfcia. thB filay pgi'Msi#® fotma wltli tim ©rigiaal, 
eermsta^tli pagteg* 
rilestrodialjsis ef m& •>© ys:p o@at fs^te aai smalysis of 
tlie safemattmt. iiftiit sMowei ts f#!* a«at #f 
frastioa wliicli v/as bin#, liieii 2*ea. te f&© geiiseat 
smountefi t# 3»$ per e©iit of tlie original mtejrlsi aafl gmw» 
a blm wttM IMia#* 'Sit B&XubM tm&tim. bmM m 
ot 9»2f ivhilm tMm ingoltible Md a wmlm af 
DlsQUBsion 
•fflie '^b pereentage mmverf of tlie #*fcai?©& twom 
tMe b-eta^myXaBm ^geatioas saa QMIJ fe© teksii as appresimt® 
la w$.Mw 6f tlie laree rolwzm @f pm%m aset &m& tli© possibiIi,t:j 
©f Moltattie^l 1.®@S#S:, «t©# ffct f4;«Ms of 'tk# lialt 4sxtrias 
ar© ia. wttli mm® obtained by otii©r xwrntmB# 
For eiaiaple^ Martin, Ksjlor- t na llxm CliS| report tM 
f€)Ii©»ias ©f a# mm% ai©«li©i .p^eeifltates trm. 
¥s.ri©tis s%&mhmi 
Cora .$g«S pm^ mn% 
lie® 54.4 ftr m&t 
tlieat 58 *,8 p®y mmt 
W&tmto .S0»0 per ©€ttt 
1?apioea 3S*5 per ©«% 
I,t is obvious that tli@- liitit 4#xtri.a ©'btsiBs-i 
fTm. sorast&roli is-.&«te»g'@s«©iiaw. Ttiig i# slio%« fej t-M 
s«paratxoB ot t&« fii»:est-iQS .iii3£t»e ef paste t&%Q 
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hf iiltea©8ntrifusatt.oa,i^ wfail# tl# ^©xtria tmm tfee iyygroimd 
mtmmM mm &«©gea#©tts*. 
The limit iextrins la view tliftir rssistemee ^ 
fwtter €lgestl«ii hf b@t«»««ylase,t thmlr l©w »di«siag -vmlm 
and tliair retention. @f tiie ability to color with IMiiie seem 
asSalrablj suited for s study of tM# problem -of tli« lietero-
aemitf #f sta^feli* ifc..© mtim- a-p^mam t©-
result ia a miiQontmtlQn of tae strmtmrn ia .atafsii asso-
m±%b tli@ mhmB i».^laiis»t phrnas&m-m^ Siis Ms hmm 
t»ie guidiag In Mi«, wsspX .reportefi im. tfee follswlEg. 
section* 
GMracterisatlsm ®.f Mi# Limit pextrim# I«ft hf Bets-
.lig«.tti#a ®:f -Star#! 
ffes S§ p«i' ##a% ©3.0'©ti«l fi-^oipita-tr.# from #0riistayo.& 
.I| a.ai Si ^mt alooiiol pj'eeipitate trom 
waxy @:&i'aslai'efa fl^eyiii^Bt I| mm®- a©@tylal;#S sM @©B5ajp«t 
as .r^gaifia Mleewlar of tim mmt&tmB fey %hm mst 
mm^hOT m©tlio4 mA fey staatisg^r'g Tisaosity ®©tli@€» 
mi&tmtm of t.jh.e texteim twm& ©^diaary ©©rs^tareli wa® 
metliylated aat #oapar©A to %hm mmthfl .i®^l¥ati¥e of tli# 
«tgiaal sta3?<@b 'wttl. to %hB propojftion ©f 4i-, tri-
asd tetranethyl rlucoses resulting fey Myti^lfsis# 
Oixidations of thes 4.@xtriag ff-em comstaroh a.a.fi fr« 
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tliat tii'f iistillatioa ©f tbe a«14 from t&e 
siilf^aie. a,eli a#ltiti©a^ was «ayxl«4 ,|o»t. •fco ifyassi 
ti„© and heatisg w&m luot prolosgsd for tl© five 
OHsOOt fomd, 59.6, 39.Sj Galculated tm es0gI%CC%C0)5», 4#,f5 
B®eaase ©f t^e value f®p tiie aeetjl eoatent, the 
abcrr® €0#tat# was ^eiissdlvM Im f jyiiiM taS ti-eatet agaia 
wl%& mmtM aabyfiride, Tne mm isolat«ft a® lj#fort 
aat nm »iii.bl#' im aai. Is $lilar#f©m». 
[o<Jp+159,»0° C-.1 ia CHSlgl 
CHsCO: fe.uai:., 42,7, 4C.7; Oaloulated fm [%0^|C,%€I0,|^,, m*m 
a©©%at# mm as followsi faiir graiw wi®r© 
siiatea for ttor#« lioiff©* wi%ti M# oubio eeatimetera of •§ H 
ale«fe®.li© s#€lw, kyii'oziae. fli# altoall wa# aiitttrallge4 tAth 
M .a.0etl0 £.0id aaft ito solid was filtertt fey siaitlos*. It was 
tfeea rround Im alooliol ©#ntainiiis a little aeeti© a<jid# 
Afttr filtttiag;,. t&ls ims r«f«ste4* Itoally, textria 
was diosolTet ia m little mmm. watera^tit^alls#! wltii aoeti© 
a«ia attt prs«lpl%st#t by •p&mtm iat©- &lt©Iol<^, filtratJ,<sag. 
followed by m-asMnc witii alcoliol aat iryimg, yl#M®€ l,».f 
graas of tke dextria or 73»:i per #©at -©f tte m&-m% ex^eetet 
[o^Jo+lS-i® I *! la a^meoma m#2| 
"^on * 14: •40 
* •Eltration of the emms alkali witli *5 M liydroaiilorlG 
sold sliOTOfi tliat this tls© was smffleient to reM)T6 all 
of the acetyl QTQupBm-
117 
fm tke orlgiml. iestrtai' 
r T 2?" 
Lcxjp+lS4.#i^ {»1. im SaOHj 
Rjj^ = 30^9 
Dsaett^latloii of ooraslkir^li triaeetate a frMmefc 
'^ioli has the same Ecu (3*5)  ©rlginal  starsli* It 
seems logioal to soaolude tiiat tli« i^baag® ©bsarf#t ia rots* 
ties, as4 m^wmimg i#wi^ #f -fefc® afeov#, is in# to frass-
tionation mthBT ^am liydrolytiG ©liaiig#.# 
Ifasr sorttigtayoii limit dextrin aoatat®, fMs iextria ws 
aeetflatet im tlie mmmMm m& tfe® oomstar©^ iextria#. 
fb® jieM mM 35*5 grams m 75 of tii® tli.©ojr@tisal.» 
Hi® proauct was completely soluble is acetone aafi ©bl©rofom 
lod^iSf*a® |*s ia 2S «J%| 
OI%CO: Fouiid., 43.0, 44,^; Qalouiatet f©r, [CQ0gn,j,(CI%G0)3], M.fS 
ieacetylatioa of this a estate r«sait@i ia 91.0 pm e@iit 
#f tlis #^«.sted of €«triu» 
[0<'Jp+162»5°(.l at., ia S5 oo» Mil -4.151«2°C«£ 
i& m m» Mm®) 
Hcu = 
MoleenXar vreigfats of tlie destria agetateg by the Rast taaglior 
ffc# r@llal»ility.©f tkis a«ta»t fer fOiy«aaelieirii#s is 
-©p0S to q;ii@stioii, EreMeaberg# i^iedrick ani Bumbii (o) 
rnteTmlm^ tiie noleoalajr weiglits &f haat^femetiijl mltotrios#,. 
* 13L8 • 
tetraaekamettifl saltotetraos#, i«ii£asietb.fl fe-Mtlyl ©#ll0-
tridsid# smA telfieksaetliyl fe-aetlijl meXimrnt^-msMe mlth 
apparent s«06ess as oiieaked by tttemiBatioss- ef tM total 
and :-;luoosl€is'.^tiioayl ooKtaat, TO-lssaa aad Sess (ISS) 
found %h& e#Er«0% mslmnl&T weigiit s#ll:0'bl©s® ^efeoetat® 
but only ttie xue ©f s soeosu for maitose setas-etate, freatga-
anA j«seM {lil| tii© f#ll©wiag fmlmm for tb© 
aaliariiinger alplia- sad b0ta-4@:<%ria#i 
alplia-tisxtirin. tn ma%mT 4#S units 
alfla-textrts ae«-'t&tg i.& .©8:ss;pfe0r . 4*95 ,$lm.mm mits 
b€^a*i@.xtriii ia^ wmtmT S*S glao«se aaits 
ta mmpbrn S.tS glmmm 'liaits 
fke setiijl t«rifa%iTes &f these dezteias liaf# als© teeea 
ref#rt®'4 lio. gi¥« Witt#® ©f approxlM-telj flT© ami sis gluoose 
mit® fOT til© alplia'- ane be. i^-iex^riBS by loweriag ©f tlie 
meltlag- psiat mf campiioi?, 
file p?eQ0€t*re ©-©asl.stea #f tisselfiag .StTO gifaas Gf tto.e 
textriB foetaies ia .5000 graa® of mm^hm CM#F« aad 
©f sftstt^ims t&@'aelttag poiat dstreBsldii tings 
•Qf ti® nelting point t.&@ aoetat#-ewFtof mi-xtiire ia ea-eJi 
0f t^ee capillary tv^tjes w®r# te'^ea to obtata as average' 
faliie» fli© ®6le«ular w©itSit, ms ealtislatei f3?®i. tiie fellowliig 
msm- textgia gg:©tiAte| I MOO) Wl 
'^i7"*iiipili"|" lA'fl 
- Hi -
sample &i asetate was asei 
t« «3i©#k til© p^-oe.:©te;r»* It siiowet & MleemlAr w®4^t; ©f 
Jl,.i:if ® §«5 filucose units. 
f&e, eorastarcii ilid.t, dg2;trin mmmtmim ali®w©4 a a#lecmlai' 
fiei,giit &f 5.g,lf§| s^jf^gpciiitfiag t# 14,t gltat-©s« ariits* fb© 
limit texfcria f^®» eorastarcii fiai a «leculi!Lr -wei^t of 
3j0SO m $3m'U gitig@a# mite# It iiast bs mmmmhurmM tkmt a 
mluf fm the mxiimmMw wtiig&t of tMs« testriBS' iafltestes-
ttie- m@mg» fiQ-l« aise» 
w»fgfats Qg^ .titft bj. .8%aMiiiger*s 
fr©® »:a,S to #3 gmm Qt dextrla asetates tmm iis~ 
s©l.¥e.fi. ia m-ejfss#! at SO^O* sai aado to Si trn'oie eeatiiietsrs 
ia a wlaaetri© flask* fli® t.ea0il;y ©f t^e sslntims at 3O^0,»-j, 
•amt t&® ti«« jk&mmmsf foT tlm B&lf&mt to tlm tlirougii ttoe 
©stwaM*-tff# ¥ige#salt«i* w#r« €@%gfsis«€» finally tie ttm® 
aee-essasy for Mi® solution ef tlie «e«tat« to flow tiiroiigii tiie 
Ms0O#ija@t.©]p at 30%• was d«te$miiied* fli# tines measwefi. 
#©@iarred la the tSBge ©f tmm WQ te SSO »e««ats* 
Bie »l5i'Gtilar miffe-fes mem ealsnlstsi from %hm: tOTmnlmi 
• WitJi oapillarj of approxias-tely *1§ 41aii«t©r»-
ffe« tlie sp«eifi0. ids«#sit|' aat 
is tft til® |M^| m fmllmBt 
*'sp • 
- .s^ia-fet^al igtmgity Qf gytetioal 
. 03^: iS'tmfr" 
•^e s^boi> «, repx©a»Bts Urn m-mmm&tmtim Qf tfce s©Itt-
sioa la huslQ mXm f©y liter, i»e», %li@ ©©aQeiitMtlem &t 
mm%flM%&^. slw.c0» mlt& in mlm per 
A pmwt%l&mal mlm% tm K ©f 1 x. 1®*^ lias hem. atisg©0t#4 
by stantlaser sM lilsrs |65| for staitli ami its tffixatives 
ami was tissi tm "^a foll©wlas ©aiaiiiafei«a#» 
The oorasta^sli iiiait dextris gswe vslmea indisat* 
iiig a »3.e©sila3? of 75,743 oorrespoaiiag %q ^m&mm 
esits* &mW%& tmm m&:sy #©msta»Ji 
* 
Taliiss #0i"i?«Bp«iiag li« s moleoular 100,^980 or .5S0 
gltioos© unit8 4: 
Using tile TOlme Tor E c>f i x lO*®, nsM by KawoiPtfi.-it 
Itost,.. litoliea aM Peat (118| tiie molt sists imuM amT^B-pond. 
%o -eMifi tesgttes' -©f g#*-S gfift 3$*# gli4««@« mitSg 
foi ttie €«Ettis -sai %&ms%QrQh iextria« 
lletliyXatloa of Uie <iQmstaTOa Xliait d&xtriit age tat® 
fb# ssmjlsttem was csirried sat .iicooraiag -fc© %bm grnmml 
Mmm'^ procedur-e trnw tii» last treatseat *i©Ji e:OB»is^t#€ 
#:f yreud«iifeers*s %®#tei<,ue mgi»g t©dite 
ami 00Siim im lig^uiA Maisoaia. 
121. -
j-f 1^6 gyass' 4©2 i.rin «»©•&-1# sere • filas©J..wt 
tm Si0 ettfele §««tiaeters of acetea#,. aat thm liO 
aentimeters ©f tiaetbyl sulfat# aai. 4r00 eubic oentlaeters of 
SO per oent iiyiroxide stirriag &mT a 
period #f fl*# lioar-s* Tlie ej^sess sodimi iifiro^i&e -ms 
mlsest wl%li sulfuric aesto-iis was 
^rifea eff by bmtl&g m the steam batli aiit, 
solution wes breuglit boiling, fli© aettoji t©stria eoll©«jtei 
0Ji the sttTfa#® ®f til# boiling water ia a giamy feall# 
m attempt t© filter this iMtsrial through a hot WBtBr 
tmmml mtEatisfaotary due t# ta© m&thy.l dextrin mpMi-I 
bmom$.Be Bfrmpy with only sligMt melius* As a r@giil,t., part 
tM laterlai was lost aai yiold of only 18 i.;"3?aiao of Mm 
metUfl €8s:tieia m.B obtaiaed .feom first a©tliylatioii» 
metajl 4«xli:riii *ai feaai tm fee best re©o¥er«€ by 
fi ailing it from surfs^e ef ttoe boiling imtey witti m sp0#ii« 
It was iia#tlat«lj tat© a .seeoat Toltiae «f boiliag 
wat#f for tile purpose of Y^aaiiiag out tb© soaim ®«lfat#» If 
til# .M©tbfl dextrin imn alloyiefi to btc^me syrupy hf gsoliug,: 
pai*t ©f it was lft#t tiirott/ii ©©liitioa ia thm ssoaat Tdlrae of 
b^ilisg wate?-,^ 'fiie product *ag i*#eo*©rea fro® tto© wisli 
imtmT -IIS toefoi'®, aai ws feit-il. in 'tlie •maram ©vea at 
'&« gmbse{iii»t aia# matteylatioss ©f this material wsi"-# 
©arrl#4 omt ia t&e .©«©.• waj mslag sfprQiriate ©f 
the r«ageats« 
Wm Msi mtkfMttm aim© grams &f mm mmthjl 
iesttia mmm »asp«ai©d i» gOO embi# • #efitiset«.rs of Itfaid 
aF»aia,. Is tli« apfarates i^aerib-td bf fremteaberg 
sBi Beptei |f4|,. wMeli -was fey S*e:rsioa ia am 
mTlsm. tloxtie %&%h*- ai« mixture, mder eontlnuoiis stirring, 
was ti-eatst t«l#e tiaese quantities of sodiua and metiiji 
l,04i€«{ 
fli© sediys. wmB a.tfiei la pieces aai *@ allowed to 
r«a;0t tliree holies to-tf-er-# tfc© msttifl iodid© wm adtecl tiirough 
a troppisg tm&®l# «1-A« am tlir#tt|||i tJie sodim 
m& *etiiyl £«iite w#r® «4t»S «as #lsss-fi a © aciiai 
€-li,jLoti4® tafe'6 'liiea la «s®* 
At tilt ©011011181011 #f Oi-, tii® wss 
allowei t# itowt mr fl^e &©n^s| am4 %be goltttii&a ®f 
«»®aia aa4 »tlm iaiii© w» sip&eiiei sff bf lasertlag a 
Biplioa is. p..Ia3s of tie ptiyrsr# elosiaj^ ^hi aide a». a»i 
allowiiig til.® reaciios ¥#ss©l to mist mj> 'bj removisg it froa 
%h& eeoliag bath# file s«t4a#mt was wasto-et witli -oa® Xi6 
eabie p-ortloa ©f' liquid aiaieiiia* After .ai^lioiiiiis 
off ••th.e ?«sli s»eai.«.t »sitaal ai»©aia was .off .fef 
wamifig ©a. a wmtm tlx, fii.® nlxtere of Sextrla 
ani s#4iiis ie.ftli.« »as. wssM@4 by ia bolltag wat©:r 
g-s -iaserib#!.# 
.I, i Ifi.. 
XI« I. Wm 
2«f S%I 
* 3^3 » 
#f tk# Mtliylatioa mm M faMs .Ilf» 








lis mjM} .{f©f @«t) 
t II.S •185.2^ 
4 10,? •195.8® 41.»f 
# @•8 •i-198»90 4S«4 
t»3 +198.7® 4S.7 
it 9.0 +201,70 
11 (^ith Ka 
and CE5I) 8«'® 44*t 
* Tb® ««tafits w®» hj th# aiero-wtfeoi 
ieseyifeed toy l^ecl mats# tii® -roltiMtrie detemiaatioa ©f 
ali:y3. lialM@s #^®est@4 W fi®ljS«ls: amd Breelisr (B0g» 03, 
S207 (3.9^1# tli®«p®tl©al Mtitexyl 0CBit«at ealmallEEeS 
from tk© OgO^HyCCHgO/S is 45^4 f«r 
jDa •l®w #,f astlii'latism 
til® H&wartii tte# ms »1;.fer3lat«4 
witli «i wstHyl iMM® im. li-tmit 8M®Bia «sS.at 
afe0T# ®tt®S t#eltiiit«# ant 
fkm wms pmpmM tmr fsstJjaf is. 
%© the grsstiies ant fy®«iiita* 
tisa witli After JJI MTFEYI aleskoi-t it 
wtts 4ri#S Is tm w&mm mm 60^0 • 
Itv® .fiws ©f tte« mm t'lkea. 
^a«k|ag in SOQ. tm%i#' ©#»%l»t@.irs mt tlqnM ^aonia, 
seAim nat »jtliyl iotli# a4t#i. ia s&§tmm%9 
s«atst 
» Xii4f ** 
It 2»§ ^s... lia, 5;.8 OHgl 
li* i#S |S8S* Ms ^.•SS 
III. 1»25 pis.# 2Ja S.4 ©s* GH^rl 
If, 1,35 cas* i:a 4,2S e@-, OII^I 
flit S'0€i» mu all#w»i to reaot ivitii tiie- stared ttes© hmxTs 
before aMiftioa tot aethyl iodide. 
After tii« mstlijl im^ tli© s©l»tloa of 
soGiuia Iodide aad a®#B,la. was siplioii^^ off aat it 'was «sl3.et 
Hi til. 150 e libit deatiagt^# 9t aim^aia.. A txmh 2'00 
ouble eaatiitet^r portion of mmm ad^sfi a.ad two md:r© 
treatments, witli sodiun and ra&thyl. iodid®' w#re 
I,. X m* » s«.f .©€. GH3I 
!!• X m*^ !« 3* 7 c%l 
Sie stasfot!, a-ft.®r fretiag «f aaiaoiila,. tos was.b«4 free 
.©f sodiw IMM# bf s«#p@ii-sl©a in ij#i.l.iag -wat'ttr# fbis proAaet 
.ia coBtrast t# tfe© aettfl.a'fegt lislli iextslB was Mrd ant 
.©fnably im mt«i? &mA muld. .tasiiy flltorei mn a .li©t 
cuction filter» 
llelts^ of feQs. f©. t© a •'00 pBT &mX mt thm tlie©retl©a.l 
aaoant of metliyl staroli mn b© ©btsiiied# 
QHsOs femt, 45,01 oalemlcsted for 
/o{j^.2S5*.i®' |i» sieig). 
Hydrolysis of tlie laetliyl oomstareh limit dextria 
Hydrolysis of tilt laetkylatsd textria amfi separsties of 
tlie ©leavage products according to tbe direotlimg ©f Bas-@i€ 
as4 ixars {W) ws ouw Ith litt-ie s«eeeas» Ileaee, 
the- frao-tieas obtaimet §.oavert#€ to 'tlie glasosMes- a-sfi 
•em .attempt *ms ml# %0' e-sMaat-e a,® wmthjX 
gia0©sii.e fey fra-etioaal 
a sample. of e#E-6-4 grass «f %lae aeftliyl destria ia 40 
eubic ©f .-glacial a-oii was p-laij©4 mier a 
va-cmiM for as liour- aat tliea fS oabi# -©eatianter-s. &t fiwm pm 
0e t- hjarocfalori-n a©i-ft we,^  ^ ai-t@€»- fte selmtiom %iss fcept- ©b 
tUe w4.%eir Isatti. f®:r tw Aaye mhmm. ali m% a sua 11 &mMm% ®f, 
ia-f-k fidkf aciterial ta-s dissolved. Ui .sao-mt of b&wlmk ear-
•feioast®:, t.@ii per eeat is excess of tb# liy4r©-©lil©?i©: aeii a.s«4,, 
ms -ait#!, am-i %hm selati^a was ©•af-QSted to S-rymess- uMei' 
we-ttum a-.t 4§^C« with tti« aiditloa 0f water from t-'iae %o tin© 
$:0 ias-tiy« til® mm^ml &t the a-eetis "ae mMMm was 
firiei toy -a aii;tiir®- &£ aleoiiol ana beusene ami mam ttmn 
-sxtra-«it«i wit-fe ii'i' hetk7Mm in Soiixls-t- tm fZ h&ms to ©fetaifi' 
tlie aat tets-asetlii'l glm6-©:s«-s» After gvapeyatioa of %M 
hmmnm aa-fi tryiag ia -ractio at -#5%*.^ 8#645S -graas of extraat-
obtain-ed* fliis was mimT&%e-m Jiigt a-s 4eserib-et by 
liassid ant Sere by rc^eat^a -e.lil:®rofom-\-sator ©stra«tio» te 
gife a -elil©y©f«m solu'ole ffaetiea &t l.tS-Sl grass aa€ a 
«itey sQlttbl-e fraation of S».8SS2.' gfams,. 
f!i« elilorofom «rt:rset- wlit-tli abomld be tetraaetiiyi 
g3.iie»s« was aiialys«i fm aetliexyl ooatsati 
CHgQi Foim€^ 44.»S, 44.3, Calculated f©y §E,i 
« Mi 
f&« eztTuQh WMMU BtiJuM b© triaetkjl gltjoose 
approsiaately %M mi'm&t aetbdsyi eeafe&atj : 
vHgO« youiid.j-. 45l.#.i^.J. CsXonl&'^'CQ. fsj" OgO^H^ICHgO4:lit9# 
Sis I'ssitee, eoatainiiic the bml& salts after ©xtrae-
tioM^ with beasene, ma eztraotefi witli -©t&i*! f&r fB 
iews to obtain fiiaetiiyl glucose. Mtm m&p&mtlm ©f 
%ke mUiyl mMt&tep m payt^iallf- HTjmt&Xlimm syrup waa obtsiaet 
mtileJi moittiitta t& •0611 graiis-* 
SIgO: f©tm4.». !?.»#, 17*,f| eiil©iila%#d fer SgO^H^^ijCeSgeig,, gt:..8. 
total flelt ©f itttoriul by iiydr#l|*sls &t the mmthfl 
•fiei;t;rls mm 8*£414 grams or 90 per eent ef tlie @:^sst#4 aadtmt 
0f »iaifl gltt8oa«s-», 
fr#B tie®®' ^esalta^. it «as oonoludesi tliat tM aisottiit of 
ils#tli,yl gltt§#s@ was at lesst iesa than ,0611 graas ©r «6f 
per -seat of tlie aaoimt of setlij*! gluoosei fsrcim 
8«2S4 g^'mss aetlayl dextriii* 
Slmee littl© iafoxBiatiua »as gaiset "witii i^espeot %& ths 
pyeportion of ©at groups,-aJ,! .©f tii# fm®ti©ms ©b'taisat 
wmn s-osisimd as4 refluxed f®? sef-ss ^ows la ^jdyogea 
eliloride, 'fke liydroi^-n aliloridc ms bj .s^aMag wi'feli 
sil¥er oorbcmate foi ©©Teral liotipg* f&# fre#ipitst6d sllftr 
etildrMe i#as filte'»#t off %mslie€ «ltti aetlijl ale©hol* 
fhe alcaliol waa driven off bj fceattag ©» tli© wter t3at,ii to 
le«T@ 8*4571 g^aits of a bsnwi-t^lemi sjjrap sliieli 
t# ti- pel* o#at ©f tlie ,iixp©©t@4. weigiit ©f glmaogides# 
file syrup was traasferr©t t« a mall 7ifiiaor aistilliag 
fl&.s.k ©f ©boat tmbie teatimffcars 'tapaeity aai wit& a 
fraetioaQtiiLg oolusm of 4.5 oontimete^rs ia Xcagtii, iig-
fmTlm. •«©• tea®- 'wltli-a tropfer of sef©:?©! suble • 
eeatia^ters @«-pae:i,ty* 'fi® ,:p#sidiial syytip m&s mmhm^ iat© 
t&« tMmk ml til hmm-zmm miiieli was r«8OT#d Isy tieating t&e flasl: 
«» tia© water batli -pasalac a stream Qt aijp tti^#agti it« 
file aictlliati0a ms csrriei #iit at p-r&ssarta of 
*05 to :mS millis'itsr #f ss-ranxy# Bistillat© ©an® wer at 
ttjiaperators# ©f from 5S^ %m flie tyiaetiiyl metliyi 
J.uoosi4e tistillad ia s ysags tmm. 81'®' to 83®G» ifraotion# 
of tit@ 4isti'lla%e w«r«> ©btalaad hf ciiaaeiEft %im tmtglie-& 
mmiwrns imtimg, tlie oourse tJie dlstilXa ti©s» • -ffe# resaltg 
as*© 6i#wat ia fa&l© W*' 
The rsateifig ta tlie flask after frastioa 
was volleetet v,e«s ani rs tree tea 'with algeadis 
.byteogea siiloride* lli# glatdsM® was tat£-Q4tiG.ed 
lato a 'amilsr distillinc: W8s«i fabout %rm ®s* ia f#iiia©) 
msM. tli© twmtlQns fim,.. six aM. smm wem 
"Sie final tasifia# «s a tarte. viseous syrup* It ws not 
p:ractic&l to reduce this ts less t tvm b&mmm when 
th& TOleae «f ,^:@si4a« tias ab©at^ ®a«.-fisiirth. %h&t #f th# ^ 
flask bmpisg QQCUXTB& uad tMs residue -ms ©iiart-sd iat©' tbm 
*Bm mXmm tm the mmmimt tetomstfrjl aet&yl glucosit# 
emmspm&B %& sa ©sti»tet akein lesgtii ©f about f •& 
* '2M6 
glmmmm: mit>3 Tor t&e thorns tarsia lialt 
mtijm%& takes lat# c-©#oiSit t&e Immm ©a li^trolysts aat. 
gino osida tion• 
fabl«: If* Frastioaatioa of the aetljl gluoosides ©btaladt 






1 x.-osoa 1.4477 .4573 56.7 5G,0 
S .S97S 1.4528 .19S6 53.9 54.6 
3 1.3S54 1,4549 ,1S76 53.0 6S.5 
4 i^soes X*45§8 ,0907 
5 A 1.4560 .0151 
6 •8403 1.4578 .0 43.«'6 41 •§ f •S116 1.4580 .0 
RB3l&m 2.4900 1.4S15 ,0 
*• HefPiiotl^® iatex was t#t©»mia0t with am Abbe r#fra«t#-
13.6 ter* 
'Stm percentage of tetraiaetliyl mettiyl glucoside was found 
from tlie of Hess an.i Beusaaa. (76) relatijig refrac-
tiTe iBdex to proportloE of tetra- end triaethyl laetiiyl 
glaoQsides at a©%.»-
ByflroXoyglg of laetiijl mTnsstamh 
A s.aMpl6'&t 10.1819 §f«ss #f %hm. metbyl eomstsraJi was 
lifttroljsiei. Jast aa was tke setlifl dextyltt* All b«t a 
sa®Xl aia©«8i.t ®f dark flafcf mterial was dissoXwd.# 
^ attt.Gxt to separate • tlie pyofittets hjAmXfwis hj 
%he of Hassit aa.t Dore was sate 'oat agala tii# 
mBults -wBTe laiaatisfaotorj# solution of tb© fraeti^n eoa* 
tainiap; t-h© t«tra- ani glueos®® $m watey 
- 3JJ9 « 
la a sXeMy aoltiti®a« It 1® fosslbl# ttiat 
tlie fatty an-iis asausiated vitk QQTUBt&mh mm yet to be 
found ia tlie lifirolysis paroclucts of tlie MBtiiyl ste»li sud 
aiglxt saus© eeasiAerable difficulty ia %be partitiea settod 
&f s#iara%iag tii© tetea- sad tli© trimetMyl glum&m.* 
The 0lilorof#m extract %Ai©li sli©aM he te-tfametliyl 
gliiQ-ose amm%&& •4SSf grfias. 
SlgOj 45,6, 45.9| Caleulated for 4* 5£»5, 
fMe vmleT extract wliicli amountea t® 9mf7B5 {^ams liat a 
methmjrl mntemt Im agf«eaeBt witb that for trisetiiyl 
glu©#s««. 
S%§i feiisi., 4£*0., 41..SI miQuUtw^ mr e^OgS^I.OflgOlg.,. 
ft# ethyl amtrnte ©xtraot amountetl t® ,i048 grass Of 
,9^ pe? cent of Wm ssthyl gluooses expseted f»»i 10*1819 
^mm ©f setMyl stareii* 
S%©f fetiatj £1«8,, ES«§| #al€iiltitet for %04%olOI%0)g, 
aeylaiiily sot s®:r€ tliaa p©r eeat -of tSmstliyl fjlm«ose was 
present# 
i i„ total yiel€ M tiytmlfsi-s was lO.SSS .grass 
m t4*# ftr eent ti»e aetlirl gltt@#s©s ^zpetted froa 10»i81.9 
^esg ©f setiijl s%a.r#li.* 
€b#¥# extract was to tfce 
glueosid® by with per cent feyd?0g#a olilisrid® i» 
aetlijl aleoliol* Jie syrap obteiaed was tlssolfei in fee»ssm® 
asa ifefliixet tm aa 'k&m idtfe. seveyal pl@e«.s ©f s©di.uia» Hi© 
•te«aa#o© «§.» tol^ea off toy .feeatiiif oa. tlie -water Duik ga4 th# 
- i:» -
^eoldua mB distillei is. a iaic.ro-subliMtiOB. ttfoe# flit 
«f tilt; liatli wag aai tlie was »5 
siiliiaeterii. at wmTQmjm The oolorlfcss syrup vAioli «#Heote4 
da the sola. ftni;er wss lYasiied off beasea©* After 
©vaporatiua of .the btmea# •S8fB grams #f ^eiialiiet 
Tfliioli was «>5ieet©€ t© be tetraafttlifi s«tliyl glmeosifi©., 
.SHsOt f^iat 59,S; GaMalatst tm 6.2,CI, 
If tfiie impurifef is trisstliyl setliyl glummMm, SieB tills 
syrap doatslas 6f ®@at tetraaetiifl sttMyl gl«#©Bid#« 
fo olieek tliis aad -at tkQ m&mm tiae to get #oae efeee-k oa 
tb© aetiiod mt fraGtioaal distillation est.imtiiig tli# 
tetrs^^tlifl Gluocjside, ,2376 grass of tli© al30¥© 
syrtip were plaesi la tlie T;idmer distilliiig tlob< witli 3,4S41 
gyaas of trisetlfl metbyl glmQ.ofiii©* ffe,® results of tlie 
fiisfcillatioa are sbj&m ia fafcrl© 2fl»- ' • 
Bie €lstill.ati#a *%g ©arsied ou-u at a pressisre of .«! 
aiill'Saet#r of me-yswf aat distillate was eQlls«t«i at 
%f ub%. ?apor sf tr&m iO® t-« Sg'®©* 
•fii« am^ojit ©f *1425 gyams o-f-
i 
glycoside represents 60 ?er «ea"b ©f- tke mm! /it mt tac iap«j*€ 
tetraii#tliyl metbjl glucosifi© msei as4 saapares fawyablf f#itli 
tiif mM# ©f pel* test ealo-alatsi. fy«a the itetfeexfl 
aaalygis*^ ,Slas# a ilfferesioe ©f 9— seat 4»- astiiosFJl 
s©a%eat m^wm^nAs to a fiiffeyeaee &t MQ pm Qent ia^ tli© 
eomseatratioa tetm&ethfl glueoslfie ia 
aetiliri gluGosi'i©-,f it' Car b# s««a t&at tb© .a^tlioiyl asalysis 
Is llttl® aer© tliaa a &hmkm 
- im. • 
TABl£ XfX* Fractional distillatioE of a mixtttre of tetra-
ana triaetiijl aetliyl gluooalfias obteimd from 
metiiyl eorRstaroIi* 
^aetim 1 grams J HSO"" 
flj,. tstWaewiFl 
m»%kyl gliis©-
. Wt, a-ixtetJiyl 
metiiyl .m:1UCO-
slde (grass1 
% »3303 1.4,603 .13.06 .1^196 
g 
.3753 1.4560 ,QZ4Q .3515 
s ,iy.:7Q 1*4570 .0079 .5191 
€ 
• 76§S 1.4575 .0 • 7653 
§ .8255 l»458i .0 •BBSS 
lesitet .8103 1.4600 .0 »8103 
• B&tT&Qtirs iades -was 4©ter»ia®4 witli m lOul yefmet#-
meter# 
*• file Tjeroeatage of tetramstMyl methjX QlmQul&e was found 
frOE. tiie ciiTfe of Hess sa4 Memmm (76) relating refrae-
•fciv© index to i>roporti#a #f t»%m» and trimethjl methyl 
gltteoeiaes at SO®G« 
js.gijmiBg t&e •£8f8 grsiis of ,luoooifi« to toe fiO pm mmt 
t^trametiiyl setfeyl glusocids iiai taMitg, iat© «0s#iiat tli# 
ImBm m MyimljBiB ©a Uiis m-thyl starst a&i tQave^raisa 
t# -Iti© gluoaslt©, tli# cliain leagtli &f ttae s^tamli Is «stirta.-t#i 
•fco Ij© about 67 f;luco®e units. 
Oxidatloa 0f the eorastargh aod the wax? oomstarcli lisdt 
A«xtiriss witli, yggloilQ 
^ Rate ef #sii.atlo i. ^^iiflee -of •§• gra»s weye pestei in 
SOO o'libie •• of teiilag wat«.y Itbia was mmmBBary 
with tie *2^ 4#stx*lai» tb& pa-sits w€re to room 
t^sfstatar# ami aa-te is 250 sufeio •e®atlmet@r 
- 152 » 
TOlmaetrie® after tii# afiditioa of .gram® of so€im para 
peridiftta {Ila^n-glO^g, St.,4 fer^.eeat tlssQlTe# ia 13 
cubic ceatiaeters ®f M sulfOTio aeid* solmtioiiB wmrm 
pTBBerreA is Ttmni&z tap wator et 15%» At intervals,, tea 
oubio oeatiseter saiipMs »r© reM-refi ami. treatet.wltli flT© 
oubio 0©iitlraeters of con.cf.nteate€ .lijtooclalorie aat ait« 
graa potagstm ..iMiie.* fti« liberated isAiae wis titratet 
witii ml M soMmi thiosulfate solutiQii^ 
la oalculAting .aaiemts ©f periodis asli ©sasaiiet 
from tliesB •fcit.ratiaas, it mast fe« .rea^bere^ thst iii.tli tke 
oxitstiaa »f poljliyiro2:y o^a^ounds tlie periodie aeit is 
t.o t©4ie aeifi IXkmS-se^ llb^yates ioftine oa tM® 
addition ef m'M aai potassium iodit©# 
file -©if tlie oxiSatloa .fer ©fiiaa.ry ©©rastarefe. aai 
its limit i@x.t.?ta mm s&©m. im /ir.ure 10» wi« for wazy 
corastarch aB<l its limit iextrin are la Figar© 11., 
1&© tiiei®reti^«l -aiiJ'SSt of _;erioalg aeii m«.s ©alsalatei m tli© 
basis that mm6h glaoos© mait oontaias iios &yir©^ls oa 
mw^hms two a^t tlires, 
iB mm latter- stages #1" the «3iitsti#a «f tli« lliiit 
dextriaa, it was obscrwi tliat 'tjbes. tl# i©tia# wa.s libera te€ 
ia tile flas&s;* tli® i®xii4s©i. iextria. «as- preeifitated 
as a aiiali-browB,. taerislieas aaterial* fMs w§..s not 
©bse^wt witii tlie origiaal 
Produotioa. of forjMMeliyt© ga Q-iia.a-feiO:a,_,#f tfce eo-mstarali 
liait fiextris. OaMwell aaS Hlxea lav® mhmm Mm ©©yjpe'latiQa 
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FIG1KS 11« Hate of oxidation of aornstareli 
and of its limit €©strln with periodi§ 
acid. 
- im « 
produotion of f©ramltekfta, «M y®itt@lsg mlw 
fm a sarf^s -Qf asii. ad€ifi-9t fiesta^ias ffabl# 1?.,^, pa.g® 2i). 
indicatins tk© foraialdehyde arises 0!iars#teristi<©ally 
m©. friaary-aaeoBiarf altotol gr-ompimg i«CH0HGI^OH| 
•fotmd ia tl» t#imla£ij af«dueing Qlmome mits*. 
Saspies a.f 1-li« #©3eiiftareli limit 4«xt3Pia wms Qxldiz-tt 
wi'tii #80 aad 1*85 tl»-s %Ji# tl©0relii«al feafi^ii# 
aaia s-espectively*. Tiie formldeliffie prodased mis teteiriaiaM 
aft« %h@ -m&mm ©f 0aM*ll. mi Hl»a. |S) ia, tii-# fe.©pe'tiiat 
tl© rtsmlt® -mmM f|i*g ®©s» ©iw# as t© -Asfe' is .teppeaiag in 
%hm 1^%& fart, af ojiidatioa #W¥©s «6er« ttm QQmsmi^ttm 
df p«'fi©4ie- a® it 1® r®M.tl¥ely slew, 
ail^E tM liMlx. sssfl© oxlii^ea ata .80 tiaes tli© 
mmom% of p#?i#-tl# --..SS ailligirams ®f feriMl-' 
•taiiyte w«re pro^usei tsm. «8 grams of Sextria* fhe sample 
oxiti2@d fAm. 1.23 t$Mm@ tim th«@retieal aaount of perlotia 
a<3lft f»4»#4 ,38 miliigrams @f .f^raslieliyft# per *8 gyaiig ©f 
a,©xtriii# 'fi.:® '©f #xp##%©€ oa tte tea sis 
0tf tM »i»iag ©f tfee €m%vim W&B  ^ 1.4 silllgraBE» 
v/ith tto aall anaauntis sf lonasMeliydo iavolved,, tt© 
©rrors la tli« isteralaa-fcioa sr« mrj large. s,bO!it all ttiet 
•@aa hm ^oaeimded from %kmm. yeamlts is tbM.% tie amount of 
f:Ori»lts j£.e is in tho raag# oa tli© basis ©f thm 
r#€tteiiig of the iextrim,* At l«ast »o large iasreas# ia 
til® emoimt ©f fojmldelayde results ia t&e iat©:r alo« -stag© mt 
%km oxidation ©f ttm limit dextrin wit.li p©yl©di0 ault# 
wts.lytig yedue«> 
ttom* Mm -textiJtaa: eeiiia fe© wmmmmA hj pm&lpiM* 
tion witii iodine »ye satisfaot0i'ilyj, bj r®sof«l of thB 
io4ic aoM fr«s Wm Qxid&tion sisturea toy pf"®eipitatios 
lm4 m^'hmBt-o toliomi. fey Bmpmmtimm' of tto© f llfemts te 
tryjttsss ia metio# 
*1.'^ SMiaa. 
fw# p#*' ©«!% pastes ®f tfee ®»iist.a»fe liail €«Mtyia 
ClO gmm^l wmm mxMizM with from »§ t© om tim«s tJi# 
aM'ttat of p&rlodie eei€ f®3e 14 toars at li®0« 
^Qui4i pQtaBBiim iodii© gad dcld to 
all of tfe#' tMiae was A f*«isifltste ®f sad tto© 
©si-feiOlijr^rat® resulted. At first it wa# tliougM 
t&st tkis pTOsipitat#' *ae s •tti'y^tal.liiie mrlmMvm et Um 
aarbdfeyarata «t«rial, but it s#«m i*r.e lifcely -ttst tit® 
osidized dextrin, is merely incorporated is. tim i«tia@ ©rystals* 
m stamiiag is tfcty slswij l#st i#tifte t# Imwm toslitai 
tiie wliit# mmpimm -sfeellB,, mm&simiimg #f tie Qxiil^et 
4«xtrin. 
S-^OTiag til# froe to bttlis: sf %lie p»§lpitate wm 
difficult, Oa© setJiM coasisted #f ©oaferting tii© ieSia© 
sotia fey socliaa tklegalfat-e aat *sfeiag -©nft 
the Its by repeatsi ©eatrifugatioa ©f -fckt oxidised iextx'ia 
itt irmh of water* However, ift«^ al>out tii@ t&lft 
wgAiag -tto® seteriul toegaa t© swell aad go, iate 
jastber setiiod mms to extract iodine precipitate after 
«• im * 
rtfeatst wsfeiag %fitl witli al^.ebol tm a Sotixlet* 
!Cliis T&iorei. praotieally .all btit aot all of tlie i^tlae m 
the driet imt©rtal wm still slii^tly purple ia 
The iaet%i aleolioi ©xtraet on aloi* efa.pdFa.ttoa dtposltefl. 
la?g® 1*2 sa«, X .*5 ea.»| fiiaifQa QTjBtmlm w%%h fae®s-» 
Si®s# were shiay blae-k ia appea-mas-©, Om ..gtasilag la air, 
til©J l©0t lo4ia© aat €.xhibit®4 a ©9lo^» Itefitr 
tli« the siiarp oiitllaes nf tbe -erystals fi©re sees 
to liaw feetase fuasy and looked as if- amorplioiis, tlireai-lik« 
partiales w@ye. sti-eklag omt tiii.e 'bsty of t»,&# -erystai# 'Om 
griadifis aaS allowing to staaft ia tlie air alusst all sf tlie 
iodine vm& Xm% to l«av® aa omag#*wlilt« resi#m©» lai© 
ai'ystals dissolved ia potassiiMa lodid® folatiaa to leaf® 
filE^, aaori^^oias residaes. analysis ef ikese crystals. 
sfee-w&i tMt. 0aly stent on© per seat of tiie a»j'pliQas oarbo-
liydrate iMtsrial was present* 
ftier# is a© toubt tt-e oiidiset l8x.trla-s are parti­
ally preolpitatea fey iotllne slaoe tli« isolated 0:xi4is©i 
dextrins on solution is water and traatment wttli satoratei 
iodine-potasstwA Isiite s#lm4ioa alttays gmm hmry^ aaorpliotts, 
roddish-browa. preolpitates, Eowever, so ©rystals wer« 
0btaim«i ia mis «ij« fMjs supporta the ©©aeltisioa tJi« 
crjst&ls obtained ab€>¥s mrm rsallf ietiae.,, siaoe tli'i&y ar® 
fonaed xa solmtioris of iod&te salt bj the aMitioa of pates* 
sins iQ4ide sM mXi to ietitte la gS'ea.t©^ aaomts 
tlian ar# solable ia tlie coaceatrations as«&* fli#s.€ ioiia© 
* 138 « 
mfstiiM is .garrlM tomj'pairt of tli© sslaised 
testyis MS m pasft %h&ir stmefeiif®# 
•She yields of the oxidised deztrias obtained bj greeipi-
Nation ffitli iodiae asettatea to 10 to 20 p©y mBS.%- Qt tijg 
©rigisal dextria,. *Bie geasral obser^atioas' oa tli© IM'ia# 
niecipltatioa of %h-» oxidised oo^iistarch iextria tipplj' %& 
tfie wa^' mmBtmm'h 
1. saj'iple of the oxidised e^astarsli dsxti^ia wa.g s«l3j©ote4 
to eatalytlo resiuctios as foll©f#8s a •OS graa saaplg vm 
dissolved by In 10 cubic eeatlaet&rs of water. 
©oolioj,. ,025 fjfiiias of ii&ia's eatwljst iPt%) was aM#€ aat 
tti# -aelmttea wa# sliafcsB ••aaiey & sliclit f^esswe 
ffr@ reaG.tion was followed by notiaj tiie reduction in •wolmm 
&t iiydrosen -witli tiine. Tlie liydro^jenation i-?as 0Giaplets ia 
about tin"®® lionrs. AMltioa of ,005 gifsss sf fresii o-atelyst 
desalted ia tie fmrtiier aonsiciptioii of oalf enougii liydx^oges 
t© satoat® fete, aftftei ©atalfst*, Jt w&m f#ama ttet IS.i 
eest «sf tile tiicoretioel aaomt 6f lijdroj.oii was fek-eit up ©a 
tlM basis "ttet tit© 02J.dl2€§ sMuli hmw-e s-afferet 
ulmwam Qt mmQk gluoose -lait between ©arosns t«o aat tlir®# 
to give rise %© two alaeiiyte groups. 
l©»¥al of til© l©fti© aai€ a4tli lead 
.gmma^ of tft# dextrlas, dls-sol^ei toy lientiag ia 500 
astoie &#Bttiffl©'feoi's of wa-feer,., wmm irttli soiut-toms of 
feristis aeti 3.®®G. file oitiiatioas ?#ey« aliened 
go fe^ IS hours, fliea aa txaess of lea-i earbesate \fas 
- im 
m€ tlia ^olatiouB w&m stirred Tlgor^tislj tm 48 fe®Qr©*. 
fli© l®aa saltg "mm illtemo- off, leaviag a sligtit eloMi-
smB ia li'iie filtrates uhioh m% %& rtaef®!# *Si® fil» 
tmtm w«j?@ empora-fcet t© ia Taeao at ^^0* t® o-btaia 
til© exidizei 'dextrins. Tlie fields asomataA to trm. 80 M 
f«r etst of til® original dextriss* 
®aafl#B of osidiaei dextria if#rg pr©par©€ froia tiie 
©©rastareli linit dextrin, ©a© *ss oxidized witli #63 times 
th© aaotat of a.el'fi aai Mt asli ^eat©a,t 
of 5.27 per oent* fills ©ildigei. dextrin ©a satalftis retrn®* 
tioa took uf 43*2 per eemt ©f t&© tli#©fetle4.1 sMoaat of 
fejteogea# la #.al0nlatiag mmm.t et kf^mgm mm&ummA by 
a,®se '©^iiiEed iextrims, all#*aa#e was sat# fm tkm salt-
issateat* -^is mmsts%&A M Isaft ©ei'feejiat# siae-e ©©ititisa 
of tho saiaples la wmtmr aad tyeatmmt ucid and potcsslm 
iodide libera t®i &mlf m negligible isiiset: sliow* 
iai eompt&tm absmim -of sny iodat© #r pmiMmte 
salts* aitomt mt ImM ©arboaat© w&s ,f»s th®-
mk m&tmtjf a@0«iag tie mBh %©• Qf' lea4 ^xi<i;@» 
/inotiier sampl® sf oornstaroi* dextrin was 0xitiz«4 wit]^ 
tliGOretioal aaoimt of periodie acid. It hat aa ^Mh 
mntmt «f 8»24 ©©at* r#iii«3ti-oiss ©f tiiis •©xi-alged 
i©xti-in aiiw*efi a nonauiaptioii ©f if*€. sot ®8«,i per -©-©at 
r#siTOtive3.f of til# tkewetisal asi»at of liytreg©s^> s,ssmiag 
two aMeby-S© groups glucos« r@site®» 
-A #f wmf liMt textria wss oxlAiz®# 
witb til® taamtity of f@xl©4i.e mX€m Si® pto4ii0% 
liai aa asli e©is$«a1i of 3•IS p&f mmsM m& tmk. «tp Si*0 fs^ mnt 
,mf %hB assmti of kyi^^gea m. yttoetioa* 
Bisgnsaioa 
fEollitat# fsfel® Xfll Has fee©a tselMsd 
fof tit# purpose, ©f s«®«igiag mmmm &t tfe© rssmlfs obtaia®4 
tmm tfe© atudy ©f tbm s«fl®s of #&imstajr«li IMit 4@xt:ria 
aaa wmj lisit 4#xt..riA» 
ffe® ar^tatioa® liatt texti'tss are is tli# 
aeighb^i-lioot ©f th® w^mm r«f©fte4 ia tto lit«f©tay©, if 
aocount is. t®&#a ®f the lemrisg 4ue t# %k& prnmam of se.tim 
liydroxide* lbs Tala®® r#pwt«€ Im tiim- mm mmtXf 
tm'limit &msb¥%ms iwm. potato stay#!, ia water m& mag# 
; ro . +170° tQ. fits sf«iiifS.:0 F^tfttioa ©f %li# €©jfasta.re:li 
t#xtfia muM &0t b® »asai'#S i-a wst#ir. f^s iFsims. tm tl® 
a@@tst#s. ia @hl.Q;ro.foa mm la wltti %.fe« wlttsa of 
fwm +14S® %m +170® repoi't^t by Smwottfe sat Ms ©o»rfe#f"S. 
Cilf ,, lis) f0%ato. stai'-«li iiait «©xt.yta «0et&t.©s.,. fer­
tile metl,iylat#d iextrias falttss of •ItO® to •SBI® w#f« 3r«f©r%e4 
teS'- tii©s0 antfeors fi©p ending &» tli® m tli© fF©® 
dexfeffia was takea foff 
ffeltt«.3. tm thm s®l.©€alsr wsiglits of th# aestates of tii© 
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4#temiae€ by ilawortlij, ©te* fllf^ IIB) usiag 1, s m& 
««»#sf©iit®€ t©' ©lia-ia IsBgtlis ^0:f 35 to eo aalts. 
IIa?/ortli, Hirst aaft .Wals# (il?| W eM-rtroup metltoi 
first mmTte€ a s&f M t© 17 gtes®»© waits for tii© 
e&aia Igagtii ttf tli® potato stawsi llait ie2t.ri».* 
teweTss',, Eattorth, Sirst* ,Kitsli« aat F©at |118| reported a 
faltt® ©f 12 gia#«@ Im -*1#* of tlia tiiat t,ii« 
iextria is aet the latter is la a e I x  
with ttie Tain® Qt f»S foiKid here i'qt tke cornstareli dextrin* 
It alioiil# als© be %imt tt»s« ¥al-ti©s sr© ia fair agre#-
nmnt witli tlmse of 14»9 aad 1^.5 fw tiie c©rjistai"eli 
ftaxtria a©#tete aat waxy eaastersli dsxti-ia ©eetat® 
.respeotiirely, hj %hm #f tli€j seitiag p©lat 
#f oaiipiier# 
Sifa Mlm# of Sf glm©&®» laiits fer tlie eliala leiigtli of 
cornstaroli hf tie @f ®»t-gro«p assay i® a©t in agre#-
aent witii tto mlaee of tmm S5 3S yefe^ted hf ffe-wortli, 
#te*g for ^arlou.i5 starolies, altliQiif^ii it is in hmtt^ agr©«-
meat witli ttte Qt 51 report©! Isy Hess aad Ixm^ 
With tils aasmats ef glmeaaa la*olT©4 aa 
eryei* «f i# pm e#«t ia it mmttrntlrn Bmm vii%m p-egslbl® 
©®p«©lal3.f if ®s# Ms mat Iia€ lesg witii tMe 
4s t«miaa tiea;* 
aai Laiidis {US} mlth th&lr 
•gtadies foimd wtl^glits tm thm fractMns mt t&s 
limit dextrin fr«» fjelatiais-sfi potato- stawii ee.ri*sspm4iiig to 
• 145 -
aai 178.f3 gl«6©:se afei>at tM Bmm 
m&mr sf msgaitmia as ti# w#igkts fes-ivsi fr^cai tM 
values #.f tli© dextrins aai m& •& llttlm 
%mm thm tii# mm-B f©iia4 by wimmBity mmmwrnmrnrnts msiag 
K S ixl©-^* 
110 mttmmpt • tos fe#«a ias€# to ^IgQmuslj walBate tli® 
mrioma m^th^As ms@A tm 4®t©imialag ttes s®l«e«i.a? w©iglits 
of tl© liEit Ilow&T#iP,. it d£5#s s@#ii protjabl® tliat 
i.f til# iimit 4®^rJas m m®t mmlst simflf #f tte®s4»like 
as is sagg#.st«t fcj their r«#lst8a@s to 
tlgsstioB hj ymtm^vmjl.msm-p thea amy m t^o4 of eaA*g3?oaf 
assaj, 0:f t&@ f©taslag m ti,« 
amst ciT» «i?#Beoms fosnXts. Tkm ©tilaiBst fr« 
viseositf a«as«r«©Bts wo^ild mlsQ %% is mrm if , at^of^iiag 
-Sfantlafisr,. tli» rel«ti©a h%%wmm s#l&isml-sr weight «id 
Tlsoo^ity &oMs ©all- ^or stTmlsht ©laias. Im fa©t,, 
Statttinger Ms ©ea»iM#4 tlia;% lias a ml&ttwBlj sfcert 
•ftlaaia Iftagth witli resf##t %•© Its miai®«m3.ar vmlgtit is ©ontrast 
te lAie.ii ia gem®:rslif a©»ft«4 t© ©onslBt of 
moM^nXms* 1# M&s & fe.r&iie&«S-eMla 
stfuctuj-© tm 
It, ig tat®?®stiag %h&% tie liait dextrias b» 
ia til® s«a« aiieaats l&p^wmiMsAmlf m %& 4§ semtl frem 
iiffeyeBib Btmmhrnm «i baw ia -Q^mm sfeomt %&© saa# low 
ystaslms "faim# -aai 9mm p^af©yti©a of B.©a»r®€ii#lttg est 
•gfoap® as tm m tm teom. Thim is to ii.@atl».ra@%s4 witli 
3.4:4 
tb« fatt tliat tlwB t^tetss mTf wMmlf ia aat tMt 
mm tlie fres »a@ ki»4 of #*fea.r©Ii sea 'b« separatet 
iiit©' f^aetisas witli ••tiffsrea"^ solubilities aad iC'dis® aaloi*a.» 
l&is fi'€«tti&aatl0ii is ief-emtaat ea »ols size as is ia<ilsa.t@t 
hf tfie ultrao^atrlfngal studies 0f l^gJcaana aM lAadis fllE)#, 
©las the poouliar propei-ty of tli.e liait derfcrias.^ tMeir 
y#gisliaii@-e: t« fmftlier ilgestlos hf bstfi-sMflas^ apfears to 
be fe^amd up tfltti t&a .gty-mfttiire #f tlie melsemles tMa 
t&eiy 0im« 
fli® loir reduoiag ¥altt© of tM limit iestriaa suggests 
tlist &&&%• 0f the teriaiiigl redueiiig gromps ai*# imT©lf#€ in 
til©" limteg^s Qt til® ii&leQttl©#. 0:a« mmk ta# la®©B 
|jy@»©frt«i fef and Totmc wte -fcli© frntaaeatai 
Halts ©f stoeli {30 gime^se •mit -ska las | to '!»• is a 
toanofeed-ohain strttotiuj?©,, the tersiinal retoelng group of ob© 
being Joiaecl to the liydrorcyl on eltber earboa tw©, 
tteae » sl:g #f a gluooae laitt im a tliain by a 
Slm0osidi<3 liali:* Ajiothes? possibilivy ts tiiat tmrnlmml 
gi*«af-g aiGlit be is«B-iease4 ftitii mm m vilth 
tlie latemeiiat© glucose units of aaotiier olwia in a 
iioiaH© gTOupinc elailar t& tlat fotmd witli tiie simfl# ilasr 
^le«iil€3^, aae-li as tiis mtiiylofQleaestal. mt&* 
If tii« l.imit clerfcriBS &m not strai:-^it"Oliain £»ls«iil«s,p; 
thm. «st.i»ti€ira 'df the aoB-yecluciiig #ai g3t&mpm »aM »ot 
gife a ti-m mmmm of tiie aoleeialar weiglit. *Bm Mgii 
proportiaa ©C tettiast^yl-•.gluooije obtained fr« tlie methyl 
- 1.45 « 
iextrln siigf©st.s tiiat mm% tMn os© nea-retueiag eat groaft 
€.^st.g im 'tt© iaal@§iil©s». to Hirst aofi lomg^ tli« 
©Ed-gromp setliod estiaatee tiift- ItagtH of the fmiaii.©atsi 
mits.Qf til© ^Isst^ins, i,©,j t.#S ta 12 gli«j#§e •iiaits» A 
logical view s®€as. t& 'he tliat th% starting at 
tM ttea-re4ucias ©ad# of sto'sM lias eliainatM 
tae stmigfet-.c%ala pQ^tlms (i© per e:<ist| t© l.e-a^s eeaters 
wliitii. i© aot #-©iistst of a straiglit-oJiaia rntmrntmrn^m fha&m 
si^t e©»0eiirablf p#s#.®sii Mmmml teriiiliiatiag ia 
aon-radueiag ea4 .gyoaps,. i^eudeiibeiFi 1155) hm s'liggestet 
%imt tlie staroli m&leeal© ooiisists ©f a soliardiager flextria 
ffi^e m '^mmm airaiig^t ia. a ri.ag| witti two si4# 
oliaias att®eh«€ h^- gluoosidia link.©# At mme th.# posaibility 
sTimB: tliat tM Solmriiaecr 4«xtriiis are %& toe fo-aal im tii© 
.lisit or resiiiMl ^wmtrS-ma lefi^ hf feeta-a^las® ditsestioa ©f 
sfai^oL, Hils -#o«14 explala tli-e law reinelag. ¥«lae and tli# 
MIjiIi proportion of eai greiips gli.ai'a#ts2r..lstl# of tli.0 lioit 
4«£trliis.;» 'Sieir liet©3?ogeEei«j% aoooi'diiig to l^eaieaberg,. 
b® due t0 a tying or kiiottlmg tog«lii«T of tlies# 
«itii differoait t«gi'.©«§ ©f 0#a|>l.©xit|'» 
If tiM: dttxtrins cantata gsaae t fpe  of  braaeliM .stiala,. 
tlim appreftisM©. smQimiis ©f diae^^rl gleease .iiiglit b© ©xpeotei 
oa hydrolysis mt tiic- metiijlatefi dextrias siae-e it i.s e§sm©i. 
that struotures liaTe bcea ooiicoiitj'at#i. ia tli«., fextrin® 
aefcion of tMe betti-anyliise* fli# oomstareli iiatliyl 
dextrin yieia©^ at. Icw^ TO more 0ae i>er #eat of 
0' **• 
filjaetlis'-l giip##s wliioii lo gr^fater tMn tli# amem% obtalatt. 
frM tlie mttliyi ®te sf any iaex^eas# ia 
til© asKjimt of aiaetliyl glucose dull t&e liait dext^rins may b© 
Mm to tiie faot tJiat stTUctmes ia tfee testJarias giving 
••fee tjlueose lifcTe l«ea riiptiired la t&e fF#eess of 
metHylation# fiiis \wuM m% be too surprlsimg ia view 6f 
til® fs#t tMat bIM emt«ia¥i:Bg Qf 3.:^t 4«tl^ias s'©rfs.s 
tQ I'eiiasf# tiieir ytsiatea®.® to fiirtii«r digestion by 'beta* 
asi-la#®* 
Tla© si^lfioaBt features ©f ttie stafi/ of tlie periodic 
a®14 oxidtitioii of the Xiiiit dextrlas are briefly ss f©llow&i 
file, 'S-oasiMptiaa of eoid feotfi. hf tli# iestyias aiii by tli6 
©rigiaal starclies Cfisiires iO aM 11| ws fsyy rafit dw^lag 
the first liour of #xidatioa at liiicii fiii« about §5-per is©Bt 
©f %tm tlieoretioftl aiaouat list »iiSHa#a,: toas©4 on tli©' 
assmaption of fr©© lijdroxyis «a ©a.rfeosB- two "ttir©#' of' lail 
til# gltteose units*, flie tlieoretieai was aot -eoasuiiei 
until a boat ais qt mv&ji hoixstd* fitli botb tli® ataj-oliss aafi 
tlielf liiJiit tb© soiiswattlQa «f fe^iMie aeii aa-eag 
%Q b# tn« t@ two reaotioiis. One ia rapid (one %& two hQms) 
aaa aust e©asist of tlie oleata.cte of the glucose aaits hstm&'m 
mThuuB twQ em& "flMi s.«Q©ng is •tait@ sl»w» thottgh it 
is s#©fi t© be faster for tJi© dextjrins tljaa tm <A© starei### 
•flii# iiigM ezpl&in w&y t&a •oonsmaptioa «€ ssii. tof tM 
dextrias did mot fall ^ tt sooaej?' tiiaa it iid for tdie starcli.#s.„ 
as wm ©3a)oote4* Tlis Eiore rapid ##a»sa^tioii of |)©rio4ie 
« im -
hf- til© tsxteiBS ia •••Hi# g«s#aiafy reaettos as ©-©^ar#! 
•«i.tli t&e stsrclies:-^ -^iea ••sttf«riapig#fi ©a %h& pTimTf rapid 
o^4«tioa of %bm fieztrins, results itt a ewtfe similar t© 
that 0f th® sta»ii.«s,, i»,is.* j. both, begin to fall ©ff alJ:Oiit 
to p«r mn% mt ttie- tlieoretioal a»*iiit of p«yi0€ie aei-a is 
esiisyiaed* 3ie implisatioii ©f tfrea# 0l>s«r¥ati©iis i# %hm% 
©aly alj©«t 50 p&T -of tlie gliift0:s#s la these amterials 
©ontain tTm hj&xmzyls on earboiis tw© sb4 tiir®## 
1% is iat#se.stiiis "t&at from 10 t© 2§ per em% of' 
0.xi4is8d dextrias can !>« i-golatsd bf pr«elpitatiom with lodia©, 
©lis nutorial took up oil 10,9 fm' cent ©f ttoe tiieofetieal 
asfflfaat of lyirogea toas«i oa tli« of t«o alfieliyde 
^ottps ,p-©^ glaeos® rosidue. fMs sttggestg tli# ioiia© 
mlmlns abilits''^ of tbs li^t 4sKtrlas is iavolYitd witfi. 
gluooss imits whisii do not tiaf®, fme liyiroxyls os oarboas 
uiiu tii3.e©» '^e failure of tli© oxidised sta^eties to p'3r®-
Jdi^ttate witfc. .i^tiaa wi©r Ulie mmm eoatitioas suggestS' 
tMt tkm iodiae-biadins linkages aya sor® eoaoentea'tet ia 
lijait dextrin® asi possiblj h&m h'mm mw&mA tm& %km 
of tte MOlfisiii© by oxiaatioa -witS,. perioii© mMm 
fti© Oiddisied d#xtrias {oxidised witli tie tli»r©tleal. 
taaatity of p.#3rioiis aeift| r©e©v@3*«4 im Bea^ly ISO p#r ©est 
yields all took up about #0 to fQ p#.r seat of tiie theorstioai 
amount of liyfiror,©a. oa estalytic r^duetioa. TMs supports 
tlie eoaclusion tiiat m1mm% ^ pe? eeat of tbe gluooses la %hm 
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lisit 4«xtriJis. ant fossifelj mam to aet itave free liyirsx|-lg 
m eartQas tm aai 
Im Tie\? of tiiese obserTatioas it Iseoes^s liiglily sigsi-
fldaiit that a Sobardinger tjpe fiextyiii, sajr isitii, tm> side 
©baia® #f fro® one to gliio&0«» wsmli eontaia fy^a 
0 t© SO- i^er seat of 53lmcos-a® isfaleli iai::lit be li3.oefe:#i m. 
•ge«#a4 m emirbsas te tli# .a@tioa-«f p#ri0€lo a-©i4« It 
mould iatorestiBo to know $£ t&e SeiiardiHi^er-type tsxtrimg 
hm obtala#t im-sr«a.t«r jIsMb from the liait dextriiis 
tlma tfee original starches# 
149 
1* A fm ^he m&m @f f»sti6»tioa 
#f f«st.#g hf #l.#st»ti8lysi« bas been iis®€ 
4®f«ats ®a t&e <i©t#miEati0s ©f t&« eoaeentratiom «f' star#! 
in %ks s-^®ate-taat iifiifi a ilalysi'^* fli# 
aMJiiat of soltibl® fraetion Is given by %1m product of this 
^onoeatoatioa aad tii$ total folu®© of psst# asei# 
g, lacr®asea Qt prefsrisg ewastai's^ 
tm eleetrotialysiS la iiiereas«i assets ©f tfe© 
&a©M©a ©alf is s# fat as it teoag&t ab^ii'fc gm&tm 
tiseripmiiiatioii of tkm ©tareli graattl©s» lh@ s*©®! of 
iiierees«fi t«f«ratnire of fr^fsriag ti# past## was to- tiiiiaisli 
Ml# 6.iaount of soluble fruction, mm w&b Bkmji 'hf rVL^tmiUQ 
tii-6 granules of tli® pastes pr©piir®4 at tli-© iiffereat. teapsrs-
%mmm hmtm® #l»#teoti«-lfsi-s* 
-S»- ' redusisg valii#s of soluble aat issolabl« 
tTmtlmB of coi'astarcli ©btaiji®4 bf el®#tro.a,iml,|'sis iaii#ate4 
ttai t-M© l,-iig#Hil>l« f^paetioB Ms a m^mgrn 
mlm siz® %M& Qt the mXmblm tit^Q t.3,on* Xt Ms hmn 
p#-tate4 l&st^ raiaeimg ¥«lti« Ms ao giimifisaae# as to 
laolecultfr w&ii^t &mmpt f« ooaparatlTe purpos©®.*. Bi# 
solutions of th© so-calJL@i. solubls fraotien were tmite aloady 
isiieetiag tii^t tlis tmQtl&m. M mm truly ®©lttbl#.* la llm 
witb. tills -o¥#«»vatl,«a» til© &»mlm±m «s fira*a t'liat tli« 
- ist • 
#f fraotionatios ©f t&stes *#f eieestS'©-
ilalygis 4«f#mis f® Ksst past m tJa# pwmmm&m ©f p©3Ar 
groups, £»#•#; piiospiio3?ie m& fatty mi&s, Ttm of 
tmt®ieatnr« mt fastes m %hm 4«:gfe# ®f ffa®'* 
was attributed ts a ©Mag# is t&« 0(&lioidai stat® 
0f tlig stsrsli as br©ii#.t abo-wt by a ol^Tage ©f tie p#Mr 
greiifs a%' ta.# Iiigii©!' trn^mmtmrnrnm^ ffe# faiiar® mt m^xj 
st&mk to gi^e m smpm^tiau %f elsetroiial^ sis si©»«t tliat 
It &ms TOt osataia 4ii# ias#l.sbi# .firajs-tiem f©®id lii. 
eorBsta]peii, by el©efero€iai|-sis. oomstareli ,gav« 
eoasiaersbiy ®or# #f tii© solttble fraotion toy eleotroaialfsls 
Hiam fiii tk# orlgiaal jtareii. 'ais to tlie iiydyelytle 
"te#aMmm during griadicg, as we,s sfe$wa by %fe# iaereasM 
ffttaelag p©w#i" ©f' tk# 
4« ®s d<^sre© af rraetioiiatioa #f staj^eii. psst-gs by 
freezing was 6hmm t& wmj with %Um kSM& sf Mtmmk m&&. tfe# 
©f %hm past© Sdrasta»& pa.sta.s 
gaw ab#mt fiv# p.« eeat «f a ti'tily lolubi© teotion. Its 
s#l8%i®§ wa%e-?«'el®a3f ani it tet e f«l6tiir®ly ^,3J.«ir 
tfeyag© ^oli, s^/t, *i tne original starek m tie basis of 
r,@4ti©iag mmluhM twum-tlm mt mmmBtBmti obtaimM 
by eleetrodialjsis m&m Tmmmvmi. ia Si pmT tea.t yieMs hx 
t^mz'lngg uptiOlGiag %be ##fi«lasi©ii 'feat it is aet traly 
mXuhl^w Wm^- pastas mmt fee f'ra©tl©i»t©t 
by rr®®Eing. A past© .of diy-gromi: eomstareli^ wliieli M4 
suffers! ooiisid««l5l# degradatioa as iniiaatel bf its r@€tt®iag 
" IGl •• 
mlmMf gsT© mwm of tii# by %Mm ili 
tti« ©rigisal Bi« wm -iram tMt fjr8©iii©»a--
•fcior 0„ etsroli pastes by 1# a®» m- Mss 
OR Ml® €lstrlt)iitioa 0f ool# gls®,s As Urn imstes^ «i4 tli# 
fya-etiea# b&we m> partlouiar y«iatt-©a wltti tlie ft"a.0ti0as 
obtai»#i bj eleetroilalysis* . 
S» l€ti«gFaiatiiiB ji8.§t« m&- mmluAM to 
lia^« littlm,^ if aaf, am 1th. fraotioaation bf 
iialysis#. WsMm^ %M mt timm. mm& tm^mtmrn 
ImmlmM witli «l®et3rofiisly»is, onlf -iliglA a-glBg wonia 
mM mmemM. hf inoreaa®4 r«sisten0# to sali¥« fiisestioa* 
results mf tie sfiftg wmm is tmwmw wltii th.@ 
¥i#w pictures retrosrafiatioa as a grafiual deeoXfattoa 
attfi #0aseQueiit preeipitation of tli® layge, difflculUy soliibie 
wiitsii mvm at tli© %eap«rat«res ©f preparlsg 
tM pastes*. Bastes ©f sorastaroli eafi of try-^gyomi 
@fflpagfey@li %M mt smggs-stlag tiiat ta.«ir rnwmmm 
»1« sites a^e gaall «a©«^ so t,h«fe t&e #f 4«solva« 
•fcisa 4ds# a®t 'lafe© pla^e appr«®labi:y ©a staafitsg ©t io%. 
t^^®rat«r©s, 
6. yractiojffitloii of ©I'Aiaftry ©oyagtaseii. ana wai^ 
fey 'befe-'s^lase Aigestlea to givt ris® t© tk# 
rsisifiiial or limit dextrias «as earri©d ©at* Tlie jielfis ©f 
til© re^igefet^d 4erfcriss aaoufitefi to fr«m S0 to 40 per ots% o.f 
to:- trlgiasl itafeJi##!, t&s waxy ee^stajeb -tsEtrta »0iii,t«4 
in slightly upeater yields (about tm oer eeiil»| tl»it aii t&« 
.15*^  • 
©fiiaarf somataroli iejctris* fhem aestifin# 
^alij Aowei mMlM%&nm to- f»t.ker dl#esti©ii tsy b«-tg^-a:^las-#, 
Imt reduoiiig pm*®r and reteation of the ability Iss- eoler 
witfe io€la#» • fli# ©rttfta:-!-!' iextria was h&tmm*' 
gmmnm as gl»w fey its fractionation, fey slcoMl prseipita-
%y f»«siag aM eleotrotialfsls* %% omislsteci 
•a ml'&Mf f#d-iodi»e-oolorlaf fwottoa aaS '©f a tiff leal 
goliible, blme-lodiiia-coXortag frastion, f&# %fa^ eemstaroii 
entlf«lf & soluble,! Fei»i©Sim«*^«lo^ittg 
mterial* 
?» Cliaracterlzatlos «f representative samples af 
gdifustay#!! &m& «f tlie »usj sorastayel hf 
mmsmmmtm- of rsduslag value, optieal TO-fcatlQa., malaaular 
wslgfct df til# %• tli::# Is#t m-^hm sstltsi. aat by 
Staudisger's flscosltF settot aat measnteaeat. ©f ©xliatiea 
witl periotie aei4 r€¥®als4 ao »rk»i tiffereas# tetweea 
these textifiiis* Mmwrnm^ #a tie feasis #f tli« tiff«r©iie@s 
.im solubility ©Hi io4iae colors,. %km vie?* was adoptti tliat 
t&e r«ai.:stas«© to tigmatios bf Irta-a^lgge is ii» t© som® 
Btru-otiiraX feato^ of t&ese Mxtrina mUmr %Mn to sis® ©r 
solubility* flje gromps respoaalbl© tm lapefienes "to bete* 
sMflase aetioa ti«^:re #©ag4€«y#4 t.# b© eoii0©isffat#€ lo tii« 
limit dextrias. 
B:0, #f t.ii# mstfcflatM s-omstergto 
limit 4©xti?iB r#sttltea in an a»©imt. mt teti'smstiiyl glti^os# 
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*• 1-L £ 
resoTtred in asarXj per oert yielas tsQls ap osly S0 t© 
f§ f%t- #©at %hm tMmmmttml •m&mt &f m 
eatalftlc reduction* fklm tfe» ooaelmsim %M% tmm 
30 to 4S p©r eemt of glmoa# maits ia tfa© llait iexfeias 
io a«% tew a fi?e@ hf€w0^'l srouj) «. ssrtms tmm aa4 
'Sm tmt -feat thm oxidised dextrins ©«a M 
•witb .i©4im§ s^i^,g#sts tiiat it Is strttetwre-a mrnmlatm 
witli tliese blook©a ciattti©# ar© responsible for tM 
iediae coloration of tii« limit -testriiis aad of staroij,,. Si# 
late^^stiae possitoilltr is sa®#sis4 ifff©sti^^tlos 
tlmt tM# erjstallliie s«iiariifi.ger dextrins eaa abt.aia©4 
tl« I'lsit in g»«ster jieMs ttoa frem tfe® 
starches. 
kmrnemMMmtmrn 
*St%. wlMkm te Ms aimmm a.ptreetsti^ii 
•fc®- m-* H# .M» Eimri TOT Mmggmtimg tkia. pmblmm and t^r 
»is mntimmd interest ard guidano#* 
Er# f» m&mm% wim go» &t ti»' ©^©riaent-s 
©lectrodialysis. 
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